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‘{Orrictat Noricg.] 
First paren Meeting of the Mishigen Gas Association. 
aa U MEE, 3 
THE MicHiIGaN Gas Assoctation, 
SaGinaw, Mion., Feb. 5, 1894. 
. The'first annual meeting of the Michigan Gas Association will be held 
| sat Grand Rapids, on Wednesday, February 21. 
‘The meeting will be called to order at 8:30 in the morning. 
— ee 
Henry H, Hype, Secretary. 








[OFFICIAL NOTICE. ] 


Twenty-Fourth Annual Meeting, New England Association of 
Gas Engineers. 
a 


New ENGLAND ASSOCIATION OF Gas ENGINEERS, 
OFFICE OF THE SECRETARY, LYNN, Mass., Jan. 18, 1894. 


The twenty-fourth annual meeting of the New England Association 

Gas Engineers will be held at Young’s Hotel, Boston, on Wednesday 
oad Thursday, rok, Wea 21st and 22d. The meeting will be called to 
order at 10 o’clock, Wednesday morning. 

A general invitation is exténded to members to contribute to the inter- 
est of the meeting by papers or questions for the Question Box. 

A list of the papers and questions to be considered will be published 
later. C. F. PricHarD, Secretary. 








BRIEFLY TOLD. 
—— , 

Tuer New ENGLAND ASSOCIATION MEETING.—In something over a 
week two of the Associations will be in session, busily engaged in pro- 
moting, to the best of the ability of their respective members, the interests 
of the profession which has benefited so greatly by similar action in the 
past, and which will benefit as greatly by efforts that are to be made on 
like lines. While we have not heard in detail from Secretary Prichard 
as to the arrangements for the meeting of the New England Association, 
either in the instance of the literary portion of the proceedings or the 
entertainment that is to be provided, we can nevertheless say that the 
outlook for papers is quite good. In fact, the likelihood in this respect 
is quite to the mark that the paper list will not suffer by comparison 
with any other in the Mother Association’s history. President Nettle- 
ton, of course, will in his inaugural message have much to say of in- 
terest, and that he can put it in methodical, easy fashion requires no 
averment from us. Then, too, the Committee appointed to investigate 
the effect of the trolley system on gas and water pipes may be counted 
on with confidence to have something of moment to report. As to the 
entertainment portion of the meeting, we have only tosay that the pro- 
verbial New England hospitality is still as forceful and potent as-ever, 
wherefore, imagining in regard to that feature is certain to be borne out 
by that which the Association shall provide. The meeting also ought 
to be more than welcomed by those who in season and out proclaimed 
the possibility of dollar gas ; for this time they can congratulate each 
other upon the attainment of what seemed an impossibility in New 
England 20 years ago—the dollar rate in more than one New England 
city. 





Tue MICHIGAN YOUNGSTER Makes Its Bow.—From the West, too, 
comes the warning note that another Richmond is in the field, ready to 
do battle for the cause of gas, for in our official announcements will be 
found the call from Secretary Hyde to attend the first annual meeting 
of the Michigan Gas Association, which is set for February 2ist at 





Grand Rapids. notice shows that the Michigan boys 
are not afraid to b rly, for no doubt all will agree that 8:30 a. . 

is not an hour that a oe lavor.. However, it is not the hour but the 
date of the meeting (Feb: 21st) that: the JournaL. This day is 


the one on which the New England Association will convene, and the 
real difficulty is the distance between Boston and Grand Rapids, a dis- 
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tance that obliges even newspaper men to admit their inability to com- 
pass it in 24 hours, so far as actual bodily presence is concerned. In the 
spirit, of course, the thing is easy enough. Seriously, however, there 
are many who would like to attend the session of each Association, and 
perhaps the Michigan may eventually see its way clear to setting its 
’ meeting time forward to a date that will end all clash. We shall look 
with interest for the promised list of papers, and have no doubt that the 
Assoviation will be vigorous and fruitful. 





Gas Rates In New YorkK.—Again is the gas interest of New York 
threatened by the ever-itching palms of the legislators, whose chief busi 
ness in Albany seems to be the despoiling of corporations, without any 
regard to fairness of purpose or honesty of motive. Indeed, this year 
the legislative desire to cut gas rates in the larger cities is particularly 
rampant, since no less than four bills of that character have been intro- 
duced. One of the measures, which seeks to put the gas rate in the 
annexed district at $1.25 per 1,000, has secured the partial consent of the 
Assembly at the present time of writing, and there is very good reason 
for believing that it will ultimately become a law; although there does 
not seem to be any cause for its passage. -Certainly, there has been no 
public outery for ‘‘ relief” of the nature proposed, and in any event the 
strife between the Companies immediately north and east of the Harlem 
river and the Standard Company, the works of which are south of that 
river, in New York city proper, has virtually resulted in the establish- 
ing of the $1.25 rate in the most thickly settled portion of the annexed 
district. The city itse!f has admitted that gas rates in what for conven- 
ience may be termed the Westchester end of the city, should be higher 
than in New York proper, since it authorizes the payment of a very 
much higher price per annum for street lighting in the annexed district 
than is paid for a similar service south of the Harlem ; nor does it need 


any’ argument to -prove that it should b> so arranged, for the] 


difference in the gas supply of the two districts is very much 
like the difference that exists between wholesaling- and retailing. 
In any event, apart from any of the conditions which govern 
the supply of gas in the annexed district, the absence of any demand, 
concerted or otherwise, on the part of the people of that territory, for 
cheaper gas, is proof that what is known. as the Marrin bill is either of 
the ‘‘ strike” or demagogic order. The other bills, which seek to in ef- 
fect put the price of gas at $1 per 1,000 in the cities of New York and 
Brooklyn, are simple types of vicious legislation ; and we venture to 
say that none would be more chagrined at their eventual enactment 
than the legislators who introduced them. They have not been present- 
ed in good faith, and the chances are they will not be passed this year. 
How they will be strangled can best be explained by the parties who 
concocted them. The richest gas in the world is supplied right here in 
New York City, and at $1.25 per 1,000 cubic feet it is easily able to hoid 


its own against any other means of artificial illumination, wherefore it | - 


would seem that the law of supply and demand—making proper regard 
of the relative values of the different lighting agents within the reach 
of the people—ought to determine what gas is worth, in New York City, 
to the user thereof. In any event, we hold now, as we always have 
held, that the Legislature of this State has no constitutional right to say 
what a Gas Company organized under the general law may or may not 
charge for its product. Further, if the right to regulate gas prices ex- 
ists in any authority, it exists in the local and not the State authority. 





Notes.—During January the consumption of gas in Wheeling, 
W.Va., amounted to 15,296,000 cubic feet.——On May 1, 1894, the Con- 
sumers Gas Company, of Reading, Pa., will reduce its selling rate to 
$1.50 per 1,000 cubic feet——The holder of the Canisteo (N. Y.) Gas 
and Electric Company was early this month overturned during a severe 
gale.——At the annual meeting of the Niagara Falls (N. Y.) Gas Light 
Company the following officers were chosen: Directors, H. L. Brewster, 
A. E. Perkins, G. N. Perkins, H. Hawks, L. A. Boore, L. W. Pettibone 
and P. A. Porter; President, H. L. Brewster ; Vice-President, P. A. 
Porter ; Treasurer, A. E. Perkins ; Secretary, L. A. Boore. 








[Prepared for the JOURNAL.] 
Gas Combustion.and Temperatures. 
—$—— 


By “J..P. @.” 


As gas comes into more general use for fuel for different purposes,. it 
seems desirable that there should be a short but yet practically correct 
method or rule of estimating the heating values of the ‘different kinds 
and qualities. The following has been found convenient and practi- 
cally accurate. ; ; 

Primarily, tables should be made of the heat units of the proximate 
elements of the.gas to be used for heating purposes ; :of the several pro- 
ducts of combustion per unit or pound, which will vary with the quan- 


tity of air used and of their specific heats, with the products of the mul- 
tiplication of the products of combustion by their specific heats ; of the 
weights of 1,000 cubic feet of the gases ; and of the weights of the ulti- 
mate elements. — 


TABLE 1. 

Heat Units when 

Products of Com- 

bustion are above 

Gas. Symbol. : Heat Units. 212°, 
PA PAPOIIG 055 5 is oa. ae aes 0 wom 62,030 53,330 
Light carbureted hydrogen or 
IE ace Cond eedad ceews 5 H,C . 24,240 22,065 
Heavy carbureted hydrogen, or 
casa Sodas ceievccecbers H,C, 22,180 20,940 
SE SEE ree rer ce Ore H.C, 22,180 20,940 
I 5 0 5's hai Se 8 8S Kn's RS H:C,; Sins aNaae 
Garbonic.onide, <2... .ccccccsss Co 4,400 opens 
Sulphureted hydrogen.......... HS 8,057 7,545 
NN 6. ck 2 boos Lelg ioe N 0 eee 
INE 6s osc miiretictleenis CO, 0 eee 
Ammonia.......... ae aay H;N 10,908 .. 9,374 
TABLE 2.—Products of Combustion and Their Specific Heats. 
Pounds Specific Pounds x by 
Products. Symbol. per Unit. Heat. . $p. Heat. 

Aqueous vapor .......... H:0 9 .4805 4.3245 
Carbonic acid............ CO. 3% .2169 .7953 
PE as cee ins cus N és .2438 ghia 
Sulphurous oxide........ SO, 2 .1540 .3080 


TABLE 3.— Weights of 1,000 Cubic Feet of the Proximate Elements. 
Weight in Pounds 


Gas. Symbol. Specific Gravity. of 1,000 Cu. Ft. 
pe pane Deere oe H .0693 5.594 
Light carbureted hydrogen. H,C .556 44.75 
Heavy carbureted hydrogen H,C, .973 * 78.30 
DM ois Sos iso nee HC, 1.946 156.6 
DUR iikniced 6640000? H.C; : 92 74.3 
Carbonic oxide............. Co 973 78.3 
Sulphureted hydrogen.. ... H:S 1.174 94.8 
Nitrogen ..... bueas 5 SON aens N .973 78.3 
Aqueous vapor ........ ece. ae 625 50.346 
| rere CO. 1.524 123.043 
DINE bis oa tigi bs vhs nods H;N -59L — 47.71 
Carbon...... po eR aes C 834 67.12 


TaBLE 4.—Of the Proximate Elements and their Atomic. Weights. 
Atomic weight of H= 1 Atomic weight of O = 16 


6é et C = 12 se 6é Ss = 82 
6 ee N —_ 14 
Symbol. Weights. Atomic Wts. 
Atomic weight of methane........ H.O...: H= 4,C=12....16 
“ $8 ACRIDOTO 5 ois 0 oie se, H.C;... H= 4,C=24... 28 
" ‘* carbonic oxide... CO .... C=12, O=16... 28 
se ‘* aqueous vapor.. H,0.... H= 2,O=16... 18 


‘ss : rT 


carbonic acid.... CO2.....C=12, O=32... 44 
sulphurous oxide SO:.... S =32,O0=32 .. 64 


The specific heats, heat units, specific gravities and the weights in the 

tables, are taken from or deduced from those given in several chemical 
books which agree. The authorities vary some, but the difference will 
practically be of little consequence. Substitutions can be made, keeping 
the relative proportions in mind. 
. A fifth table comprises the products of combustion multiplied by their 
specific heats; and the quantity of nitrogen used with the air required 
for the exact combustion of the gases, multiplied by its specific heat, and 
also with one and a half, two and three times the air required. These 
figures give the pounds of water heated 1°, and are useful in ascertain- 
ing the temperatures of the gases. 


ee 6 














- ‘TABLE 5. 

Hydrogen Products. Carbon Products. 
kk bn .5 wees bik casas, ME: 1 Caceasicers Rinkavebitnked’, «2053 

Nitrogen in air for exact Nitrogen-in air for exact 
combustion............ 6.5296 combustion ............ 2.1771 
- 10.8541 2.9724 
14 times the air required.. 4.13836 | 1} times the air required.. 1.3787 
14.9877 4.3511 
Twice the air........... “*. 4.1836 | Twice the air ............ 1.3786 
eB a ee se cole 1B7997 
8 times the air........... 8.2672 | 3 times the air.,..-..sa.+. 2.7578 
27.8885 8.4870 
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TABLE 5—Continued. es 615,375 
Cachen Ouide Products. PS SE RS eae 7.0094 | 67.759 lbs. HsO x .4805 + 68.049 lbs. CO. x .2169 +. 351.357 lbs. N x .2438 
Wei .3408 | Twice the air ............ 2.0669 _ 615,375 
Nitrogen in air for exact o07e ~~ 132.979 ~ 4,087: tounpenabune. 
combustion ............ Reps 8 times the air ........... 4.1339| The following are the sums of the products : 
.8072 H,O = 32.558 
14 times the air required.. .2953 13.2102 CO, = 14.760 
it Carbureted Hydrogen a teen one 
1.1025 cavy Varou yarogen. 132.979 
Twice the air ............ .2952 oe cote cece eeeececseees onae It will be perceived that there has been added tothecarbon in the car- 
13977 sted pls te recital ‘ bonic oxide, two parts of oxygen to make the carbonic acid, which. is 
8 times the air............ 5905 1.2995 | correct; but as only one part of oxygen was supplied from the air for 
Nitrogen in air for exact this purpose, there has been deducted from the nitrogen, answering to 
1.9882 combustion ............ -7984 | the oxygen employed in the calculation, the nitrogen, viz., 11.235 
Light Carbureted Hydrogen. 4.0979 pounds, corresponding to the 3.356 pounds oxygen in the carbonic ox- 
FE soca bss ccptnens 1.0811 | 1} times the air required.. 1.7717] ide, in order to have the correct quantity of nitrogen used. This is a 
CG isas cosh skeannes eens .5965 fixed rule in all similar calculations. 
: 5.8696) Tak d le, that of ] gas : 
1.6776 | Twice the air ....... .... 1.7716 Se eT ee 
Nitrogen in air for exact l l 
combustion ............ 3.2648 7.6412 | Components Cubic Feet. Pounds. | Heat Units. Total Heat Units. 
saaine 3 times the air ........... 8 5433 a ate 277 1.549 53,330 82, 608 
: : . fl ESA A ee ee ENR 500 22.373 22,065 “493, 
14 times the air required... 2.0670 11.1845 HC, ate 130 10.180 20,940 213,169 
7.0094 68 5.325 4,400 23,430 
F ss... 1 123 0 00 
These data illustrate the well known principle that no more air should | H,O 20 1.006 0 00 
be used than circumstances require. = = — ~~ Jareseerers 4 313 0 00 
We are now prepared to make practical use of the tables. Having 1,000 40.869 | | 812.867 per 
obtained an analysis of the gas to:be used by any of the methods em- | 1,000 cu. ft 
ployed for that purpose, convert the cubic feet of the proximate elements 
into pounds by Table 3. Multiply these weights by their respective heat 812.867 _ 49 890 heat units _ 
units and add. The sum will give.the number of heat units of 1,000 40.869 = Die GEOTaEER oEe 
cubic feet of the gas. Add together the weights of the component parts ; 40.869 _ 508 if it 
this will give the weight of the 1,000 cubic feet. oe 


The total heat units divided by the weight of the 1,000 cubic feet will 
give the heat units per pound, and these can then be compared with 
those of any other combustible, solid, liquid or gaseous. 
take the London common gas from Newcastle coal as given in the man- 



































uals : 
Components. Cubic Feet. Pounds. Heat Units. Total Heat Units. 
|: GS 460 2.573 53,330 137,218 
BGs sii, 395 17.675 22,065 389,999 
BGs icdie 38 2.976 20,940 62,317 
Lo, * ype 75 5.873 4,400 25,841 
OBaite aces 7 861 0 00 
Has: 30: 20 1.006 0 00 
etek sete 5 .392 0 00 
1,000 31.356 .615,375 per 
1,000 cu. ft. 
615.375 P 
31.356 = 19,625 heat units per pound. 
Since 1,000 cubic feet of air weigh 80.5 pounds, sa = .389, specific 


80.5 
gravity of the gas. 





























For instance, | 


Ultimate Elements, Products of Combustion and Temperature. 








| H, Pounds. | C,Pounds. | 





























Symbol ‘Pounds. O, Pounds. 
- Eee oy 1.549 a” Ty Serres | salitesndans 
Fs SERRE 22.373 5.593 WRB: Linke cans. 
Meg S55 cssens 10.180 1.454 yan ore 
ax cconte veaies MOO | onnnaqr bans | 2.282 | 3.043 = to 
| | '10.187 lbs. N 
| 39.427 8.596 | 27.788 _|not in the air 
_ Requiring oxygen = .. ... 68.768 | 74.101 | Totals of N. 
| | | 230.223 
HO | . CO, 
te wibtbisc sas ieee, | \w7sea | 10renot | 248077 
and N in the air ........ 230.203 | ssorr | “76.900 
H,O | Co, Pa 
77.364 | 101.889 | 468.113 
me | 
In the gas. ....ccccccccsess 1.006 | 123 | .313 
78.370 102.012 | 468 426 











The quantities of the oxygen above are the products of the H x 8 and 
of the C x 23. 









































- 812,867 
Ultimate Hlements, Products of Combustion and Temperature. | 79 370 Ibs. H,O x .4805 + 102.012 Ibs. OO, x .2169 + 468.426 Ibs. Nx .2438 
‘812,867 _ ; 
Symbol Pounds. H, Pounds. C, Pounds. | O, Pounds. = 173.985 ~ 4,672° temperature. 
: See 2.573 Fae A POS The following’are the sums of the products : 
Hg c4 ss wins 18.675 4.419 a ie, H,O = 37.657 
Hee regs 2.976 425 ta lili OO, = 22.126 
Commie - 6.873 |... |. 2517 | 8/886 = to N = =114.202 
-| 11.235 lbs. N 173.985 
29.097 7.417 18.324 /|notin theair ‘. : 
Requiring oxygen = ...... 59.336 48.864 Totals of N. As a third example, take another analysis of cannel gas : 
198.613 
WO AMA, sso y'cnnss. catps ; to vl este t 163.587 Components..| ~ Cubic Feet. Pounds. Heat Units. Total-Heat Units: 
. . Mest a) Berea ree tT es RS ERE, oc ont ee 456 2.551 53,330 136,045 
and N in the air ........ 198.613 -| 163.587 ewan : i ore 349 15.617 22,065 344,589 
H,O co, nina H,C, . 41 3.211 20,940 67,238 
M the gas.......-.-....+0- 1.006 861 een .392 HAS *.. % "985 7.545 2,150 
f + 268) #304 o- ry 36 4.430 0 
ee reagent ee et Ae dix 25 1.958 | 0 00 
The quantities of the oxygen above are the products of the Hx8 and "1.000 L 8.909 H . tober n 























the © x 23. 
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651.474 _ ; 

36,979 17,617 heat units per pound. 
36 979 _ Be 
cy ee .459 specific gravity. 


Ultimate Elements, Products of Combustion and Temperature. 








study, for the reason he is convinced that the use of gas for fuel ought 
to be and will be largely in excess of that used for light. The increase 
and the consequent reduced cost of manufacture will not only add to 
the business and profits of the companies in general, but by favoring a 
reduction in the selling price will also increase the quantity of gas sold 


poe ~~... | for lighting, and insure its use for that purpose. In elucidation of this 


















































dymbol Pemnte. 1 tt, tei: | ce 1 ee statement it is only necessary to mention the following ; Siemen’s gas, 
having a composition of about 200 cubic feet of carbonic oxide and 800 
H. weteeeee es 2.551 BM letataks pealieckaniebalvecn exnanea cubic feet of nitrogen in 1,000 cubic feet, and having a heating capacity 
H,C........ 15 617 3.904 L713 | wees se es|eeeeeeeeeees of about 900 units, is known to be more economical than the direct use 
ie eee 3.211 .459 BOGS tecesansy bos taeearced oe : ; 
~ Delaea 3.759 ee Re Paeneraee im eeniurgy  sutid coal having 16,000 heat units. The hesting ce- 
hai in. Set we ot a Bases 2.953 = to| pacity of the London common gas, as shown in a previous table, is 
IS wv oes 0 285 MOET Tgivecs nus -268 /9.886 lbs. N | 19,625 units, which is 20 times greater than that of the Siemen’s gas. 
ootintheair} Jt is stated in the books of reference that 13 feet of common coal 
FI etinaxescl Ga sy Sek Gi 268 Totals of N. | gas has a heating value, in the boiling of wate 1 to 1 pound of 
Requiring oxygen =| 59.744 53,072 268 —— gas has a heating value, in the boiling of water, equa to 1 pound o 
244.304 coal. Gas of specific gravity .420 weighs 33.9 pounds per 1,000 cubic 
nla H,O co, so, aa ; . 13,000 ‘ e 
make....... .. 67.212 72,974 B36 1.794’ | feet ; 13 feet weighs .4407 pounds, and OT = 29,498 heat units, which 
and Nin the air..| 225.014 | 244.304 1.794 gi is 2} times the theoretical heat units of coal. 
HO Go 50 . The manuals also give as the. heating value of common coal gas 
In the gas .......... 67,212 72,97 4 536 461.226 21,100 heat units. In an example given previously, the calorific value 
Rp ieee S400 1,5... 1.958 - |of common coal gas was found, by calculation, to be 19,625 heat units, 
which it will be noticed is not in excess. 
67.212 | 77,404 536 463.184 It may also be desirable to bring to mind the fact that when two ele- 
mentary gases chemically combine, the heat unils of the combined gas 
651,474 are less than the average, per pound, of those of the combining gases. 





67.212 x .4805 + 77.404 x .2169 + 463.184 x .2438 4 1536 x .1540 When, however, there is only a mechanical mixture of the component 


_ 351,474 fi 
sey 162.091 = 4,019° temperature. 


The following are the sums of the products : 


H,O = 82,295 

CO, = 16.789 

N =112.924 

SO, = .083 
162.091 





Let pure water gas, made by passing steam through incandescent car 
bon, and having the composition H + CO, be a last example : 


gases, as in coal gas, the heat units do not undergo the like contraction 
in the mixed gas. The diminished heat units, 19,625, of the coal gas re- 
ferred to, are not owing to chemical combination and condensation, but 
to the non-heating components, carbonic acid, aqueous vapor and ni- 
trogen. 








A New Sulphide of Carbon. 


—— > —_ 
By Mr. A. E. TuTTon. 
A new liquid sulphide of carbon of the composition C,S, has been 











isolated in a somewhat remarkable manner in the chemical laboratory 
of the university of Buda Pesth, by Professor von Lengyel, who con- 





tributes an account of it to the current ‘‘ Berichte.” In addition to the 
well known disulphide of carbon, several other substances supposed to 
be compounds of carbon and sulphur have from time to time been de- 

















scribed ; but as they appear to have been amorphous insoluble solids very 
difficult to purify, there is very. little evidence of their being definite 








Components.| Cubic Feet. Pounds. Heat Units. Total Heat Units. 
Daxcaseea 500 2.797 53,330 149,164 
CAP iss ware 500 39.153 4,400 172,273 
1,000 41.950 321,437 per 
1,000 cu. ft. 
321,437 ' 
4950 = 7,663 heat unite per pound. 
41.950 


5 al specific gravity. 


Ultimate Elements, Products of Combustion and Temperature. 









































Symbol. Pounds. H, Pounds. | C, Pounds. | O, Pounds. 
Ri sidi ss oe eean 2.797 2.797 SRN So Vive seies iin 
Se os cae wcidokicns PAOD. 1p ckccesdteaehavanceseens 22.373 =to 
74.901 lbs. N 
ys 41.950 2.797 16.780 jnotin theair 
Requiring oxygen = ...... 22.376 44,747 Totals of N. 
H.O co 74.911 
Oe BUDS iit 05 cheno weds } 95.173 61 sit 149.805 
; ” 224.716 
and N in the air ........ 74.911 149.805 74.901 
149.815 
321,437 
25.173 lbs. H,O x .4805 + 61.527 lbs. CO, x .2169 + 149.815 ibs. N x .2438 
321,437 
= $1,966 =5,187° temperature. 
Sums of the products : 
H,O = 12.096 
CO, = 13.345 
N = 36,525 
———61.966 


Additional examples might be given, but the foregoing are probably 
sufficient to illustrate the principle and its application, and the result. 
The writer of this communication has thought this subject worthy of 





compounds. The substance now described, however, appears to be a 
very well characterized liquid compound of unmistakable odor and cor- 
rosive action upon the skin, and capable of being distilled under dimin- 
ished pressure. 

The method of preparing it was accidentally discovered during the 
elaboration of a number of lecture experiments illustrating the synthesis 


_ |and decomposition of carbon disulphide. It was long ago pointed out 


by Berthelot that this familiar substance decomposes at a temperature 
but slightly higher than that at which its formation from its constituents 
occurs. Buff and von Hofmann subsequently showed that the tem- 
perature of a glowing platinum wire was ample to bring about slow dis- 
sociation of the vapor, and that the disruption of the compound occurred 
very rapidly indeed at the temperature of red hot iron wire. An experi- 
ment was therefore arranged to ascertain whether rapid removal of the 
vapor of the synthesized compound from the heated sphere of action 
would largely prevent the loss by dissociation, and in order that the 
test should be asevere one, the rapidly moving vapor was subjected in its 
passage to the high temperature of the electric arc. It was during this 
experiment that the new sulphide of carbon was unexpectedly pro- 
duced. 

A little more than a hundred cubic centimeters of carbon disulphide 
were placed in a flask arranged over a water bath. A large globe had 
been previously sealed on to the neck of the flask, through tubuli, in 
which the carbon electrodes were inserted. To a third tubulus of the 
globe an upward condenser was fitted, the interior tube of which was 
finally bent downwards to serve as a gas delivery tube. The water bath 


| was then heated, and the carbon disulphide maintained in rapid ebulli- 
| tion ; the electrodes were approached until the powerful current from 
yaccumulators was transmitted, and then withdrawn so as to generate the 


arc. The electric arc in carbon disulphide vapor under these conditions 
is a remarkable phenomenon ; it is seamed with a dark band passing 
along its center from pole to pole, and the brightest spots of the incan- 
descent terminals are just where the band appears to touch them. The 
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carbon disulphide was kept boiling and the arc passing for a couple of 
hours, during which the globe was filled with the vapor, which con- 
densed in the condenser, and fell back into the flask. The interior of 
the apparatus soon commenced to blacken with liberated carbon, which 
collected upon the surface of the liquid, and an extraordinarily strong 
tear-exciting odor soon made itself evident in the neighborhood of the 
apparatus. At the conclusion of the experiment the residual liquid was 
cherry-red in color, and was transferred to a closed vessel containing 
copper turnings in order to remove the free sulphur present. After 
being thus left for a week it was filtered, and the carbon disulphide 
evaporated at a low temperature in a current of dried air, in order, if 
possible, to isolate the substance endowed with the powerful odor. 
Eventually a few cubic centimeters of a deep red liquid, the new sulph- 
ile of carbon, were left, which possesses the odor in greater intensity, a 
trace of the vapor producing a copious flow of tears, accompanied by 
violent and persistent catarrh of the eyes and mucous membrane. A 
drop of the liquid, moreover, at cnce blackened the skin. 

The specific gravity of this liquid is 1.2729, so that it sinks under water, 
with which it does not mix. When heated, it polymerizes into a hard, 
black substance, If the rise of temperature is gradual the change occurs 
quietly, but when rapidly heated to 100-120° the polymerization takes 
place with explosive force, the interior of the vessel being covered with 
projected deposits of the black substance. Analysis, both of the liquid 
and of the black solid, indicates the same empirical formula, C,S,, and 
molecular weight determinations of the liquid, dissolved in benzine, by 
Raoult’s method, agree closely with the molecular weight correspond- 
ing to that furmula. The liquid can be partially distilled at 60° in vacuo, 
a small portion, however, always polymerizing. The liquid, moreover, 
spontaneously changes in a few weeks into the more stable black solid 
modification. The solutions of the liquid in organic solvents likewise 
slowly deposit the black form. 

The liquid readily ignites, burning witha luminous flameand forming 
dioxides of carbon and sulphur. Caustic alkalies dissolve it, forming 
dark colored solutions, from which dilute acids precipitate the poly- 
merized black compound. With alcoholic potash the action is very 
violent. A drop of concentrated sulphuric acid causes instant passage 
to the black form, accompanied by a hissing noise. Nitric acid provokes 
an explosion and ignition, but 70 per cent. acid dissolves it completely 
and quietly. 

The black polymeric modification is readily soluble in caustic alkalies, 
but acids reprecipitate it unchanged. When heated it undergoes a re- 
markable change, sulphur subliming, and a gas, inflammable and con- 
taining sulphur, but not carbon disulphide, is liberated, the nature of 
which is reserved for a further communication. 

The liquid sulphide combines readily with six atoms of bromine, with 
evolution of heat. The substance is readily isolated when bromine is 
dropped into a solution of C,S, in chloroform, and it isinsoiuble in that 
solvent. Strangely enough, this compound, C,S,Br,, is endowed with 
a pleasant aromatic odor, two substances.of frightful odors thus uniting 
to form an agreeably odoriferous compound, a striking example of the 
effect of chemical combination. 








Colorado’s Oil Production. 
SSeS ee 

The producing petroleum district af the Rocky Mountain region is at 
present included in the district known as the Florence oil fields in the 
valley of the Arkansas river west of Pueblo. These oil deposits, while 
they have been producing for many years, are said by experts to be very 
different in their character from those of Pennsylvania and Ohio, for 
while petroleum in these States is invariably in large quantities in a 
stratum of sand below the shale, in Florence the oil is found in the shale 
strata itself, hence doubts are expressed by experienced oil experts as to 
the permanency of the supply. They do not hesitate, however, to assert 
that the oil exists in inexhaustible supply all through the Rocky Moun- 
tain sections of Colorado and Wyoming. The oil belt is known to ex- 
tend from Central Wyoming south beneath the western portion of Col- 
orado as far as the Grand Valley near Grand Junction. Even in the 
immediate vicinity of Denver—where experimental wells have been sunk 
to a depth of 2,800 feet, both oil and gas have been found and those in- 
interested in these explorations express confidence in their ability to 
develop both oil and gas supplies within 10 miles of Denver. Their 
operations are confined to land located about 9 miles north of Denver. 
So, while the present productive oil tield is limited to Florence, Colo., 
and Casper, Wyo., the area of petroleum deposits is immense in its 
extent. 

The output of the petroleum wells at Florence is about 2,000 barrels 
of crude oil daily, which produces from 36 to 40 per cent. of refined oil. 


The oil is pumped from depths varying from 1,400 to 2,100 feet and finds 
its way into storage tanks which have a combined capacity of 300,000 
barrels. These wells have been pumping more or less daily for about 
eight years and show no diminution in the force of the flow or change 
in the character of the oil. The Florence petroleum lands are owned 
by four large companies, as follows : The United Oil Company, capital 
$2,000,000 ; the Rocky Mountain Oil Company, capital $1,000,000 ; the 
Florence Oil Company, capital in excess of $500,000 ; and the Triumph, 
which is heavily capitalized. A total of about $4,000,000 for the Florence 
Oil Companies. 

Fifty wells are now producing oil, and their combined product is esti- 

mated from 2,000 to 2,500 barrels daily. While only 50 wells are pro- 
ducing oil at this time, about 140 shafts have been sunk to the oil de- 
posits, as follows: United, 73; Rocky Mountain, 35; Florence, 26; 
Triumph, 6. 
Crude oil is refined in several large refineries, located at Florence and 
Overton, a village not far distant from the wells. The Overton refinery 
belongs to the Rocky Mountain O:1l Company and pipes its crude oil 
through a 4-inch pipe from Fiorence and has a capacity of 5,000 barrels 
aday. During the year 1893 the Florence Oil Company completed its 
second refinery at a cost of $75,000, with a capacity of 1,000 barrels a 
day. It will soon be in operation. The United Oil Company has made 
some costly additions to its refining machinery for the manufacture of 
fireproof oils for use in railroad cars, steamboats, etc. While no very 
extensive developments have been made in the way of output and in- 
creased number of wells during 1893, the improvements made in the way 
of new refineries and improved machinery have been both costly and 
substantial, the United Oil Company making an investment during the 
year in one instance amounting to $100,000. 

Colorado’s annual oil contribution to the wealth of the West amounts 
to at least $1,000,000 cash derived from the sale of illuminating oil, 
machinery lubricants, tar for fuel, candles, axle grease and coke. 
About 300 men are furnished steady employment in the various depart- 
ments connected with the oil industry, and the monthly pay roll is not 
less than $15,000. It is estimated that the outlay for labor for the year 
will not fall short of $180,000. 

Separated from generalization and condensed into facts and figures, 
the progress of petroleum and gas development in Colorado and Wyo- 
ming during the past year may be summarized as follows: New oil wells, 
12; new refineries, 2 ; increased output, daily, 500 barrels ; number of 
men employed, 300 ; men employed in Wyoming, 50; monthly pay- 
roll (Colorado) $15,000 ; annual output of oil in cash, $1,000,000 ; pres- 
ent daily output of oil, 2,000 barrels ; natural gas discovered at Grand 
Junction, Col. 








Small Electric Light Stations. 
sn inigiasiliiieaend 


[By Mr. J. E. Taupo, in Engineering Magazine.] 


The business of electric lighting, in its commercial aspect and from 
the point of view of the central station manager or owner, has been 
hitherto for the most part involved in mystery. Those who have made 
and who continue to make money, desire, evidently, to confine their 
painfully acquired knowledge to the esoteric few, while, on the other 
hand, those whose experience has been of a different character prefer to 
maintain a modest and discreet reticence on the subject. Thus, it has 
been difficult in the past for intending investors in this class of work to 
obtain unbiased and trustworthy information. 

Generally it has been impossible for two or three persons to discuss 
together the practicability of establishing an electric light installation of 
moderate size without having let loose upon them a small army of the 
interesting and active promoter known as the “electric light man.” 
These salesmen, almost invariably of a genial and hospitable turn of 
mind, usually make things ‘‘ hum ” locally, for a time, and when (if in- 
deed the proposed investors have strength of mind left to postpone any 
definite action) their missionary efforts are ended, the promoters of the 
contemplated enterprise discover that they have added to their list of 
pleasant acquaintances and to their stock of good stories, but that their 
knowledge of electric lighting matters, instead of being a simple zero, 
has now become 2 minus quantity. 

Now, it is a curious condition that each of these representatives of 
competing, or ostensibly competing companies, really does believe the 
system he represents to be the best in the world, and he acts according 
io his faith, if not beyond it, and here arises one of the difficulties that 
intending purchasers have to meet. This trouble is the tendency of ev- 
ery selling agent to “go” the other fellow ‘one better.” If A says 
that his machine will operate 500 lights, B says his apparatus, although 
designed for 550,will be perfectly good for 600, aud so on, and it will be 
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strange ‘indeed if A, ‘pelitg thus ‘challenged, does not rise to-the occasion. 
Then the boiler men and engine men will have their innings, and, un- 
der competition, will cut their prices.also (and quality at the same time), 
until, as the total result, the purchasers eventually start with a crippled 
plant—dynamos too small, engine and boiler capacity too small, and the 
quality-of neither what it ought to-he. By this time, moreover, the pur- 
chasers probably will have discovered that their plant is in a-fair way to 
cost more than the amount originally believed to be sufficient: This 
niéans reduction in construction expenses, poor poles, low priced wire 
and poor work—all in the end expensive. 

The results of this method of procedure are before long apparent: in 
engine troubles, burnt out armatures, hot boxes, grounded circuits, in- 
terruption of service, customers’ complaints, and consequent loss of rev- 
enue. This condition of affairs rapidly produces general distrust of 
the whole field of electric work—a condition to be deplored, not only 
from the point of view of the manufacturer or exploiter of electrical ap- 
paratus, but also from that of the purchaser; who thus becomes unnec 
essarily deprived of and disgusted with an agency capable of providing 
him with light, heat and power in various convenient forms and meth- 
ods of application not otherwise available to him. 

It would be easy to dilate on the various annoyances and troubles 
arising from the causes adverted to, but they are so familiar to all who 
have any experience in this field that it seems unnecessary to do so here. 
A more important matter would seem to be the pointing out of a reme- 
dy for; or rather some preventive measure against the occurrence: of 
such conditions. 

When an electric installation is proposed, it is well, if possible, to ob- 
tain the services of some one not suspected of having an alliance with 
any particular manufacturing company, and one who has had practical 
experience in the direction of the work required—not selecting a tele- 
phone man, for example, to advisé on a question of power transmission. 
In past years it has been difficult to obtain competent expert advice out 
side the staffs of the large manufacturing companies. This is not now 
the case, however, for some of the best men in the profession are now 
acting independently of any such connection: But however desirable 
it may be to procure the best of advice, there are certain points on which 
some general suggestions may be of value, independently of specific ad 
vice relating to particular cases. 

It is somewhat difficult to formulate any definite set of questions or 
points which should be absolutely decided before engaging in an invest- 
ment of this nature—an investment which in the end may be not only 
fairly ‘remunerative, but extremely so. There are, at the same time, as 
already intimated, certain essential‘and primary matters needing careful 
attention before such a desirable result can be anticipated. These are: 

1. Cost of real estate. 

2. Cost of building. 

3. Cost of power (water or steam) plant. 

4. Cost of electrical apparatus. 

5. Cost of outside construction, to include pole line and labor on 
same, wire and satay same, hanging arc lamps, and setting convert- 
ers, if used. 

6. Cost of inside wiring. 

The first two items depend so Sind upon local conditions of price Sot 
real estate and building materials that it is scarcely possible to make any 
intelligible statement in regard to them:; they are further dependent as 
to their amount on items 3 and 4. These must, therefore, be left in 
abeyance. Item 3 is also dependent on item 4, which, indeed, must al- 
ways be the final criterion for the whole plant. It ‘will be necessary to 
a proper decision of this portion of the subject, therefore, to- assume 
some specific capacity of plant. 

Suppose that a certain town should require 50 to 60 arc lights for pub 
lic uses, and about 1,200 incandescent lights for- commercial purposes, 
such as the lighting of stores, hotels and residences. The cost of the 
electrical apparatus for such a station, installed complete, including the 
arc lamps, should amount to about $4,500 for the arc lighting, and to 
about $2,500 for the incandescent, for high-class apparatus. The steam 
plant; not allowing for any considerable increase, but based on the full 
electrical load—say 150 horse power“would closely approach the sum 
of $5,000. 

The sum allowed for the construction of the outside lines, such as:set- 
ting poles, stringing wire, hanging the arc lamps, and placing convert- 
ers, would vary considerably in different places and under different lo- 
cal conditions. Some general suggestions may be offered, however : 
For arc circuits about $140 per milé of ruaning wire and running same 
—using No. 6 B. ’&‘S. good weatherproof wire—may be allowed, and 
for the construction of the pole line, hauling and setting and gaining 
—_ placing cross arms, pins and insulators, under ‘ordinary condi- 








tions, about $160 to $175 per mile is a fair estimate. The primary cir- 
cuits for an alternating system are dependent on matters other than the 
mere length of wire used, and in large cities must be calculated care- 
fully and definitely. But in a town of the size under consideration, for 
the wire and stringing, and the necessary additional cross arms, pins, 
etc.,- assuming that the same poles can be used as for the arc circuits, 
$1;000 should be sufficient. The-inside wiring—-that extending from the 
converters to the lamps—ought not to exceed, including the lamp and 
socket, $2.50 per light of 16 candle power, for plain work, For con- 
cealed or special work a larger amount probably would have to be al- 
lowed. - The-cost of converters would be from $1 to $1.50 per 16-candle 
power lamp capacity. 

It will thus be found that for a plant of the size suggested, which 
would not be unsuitable for a town of 5,000 to 10,000 inhabitants, the 
promoters would have to reckon on an expenditure of capital, practical- 
ly in the form of cash payments, amounting to some $17,000, as follows: 


Steam plant of 150-horse power, including foundations, stack, 


I ok oss caine nies 6 be ck OROR ee NEY NOU 
Electrica] apparatus in station, including arc lamps, instruments, 
ne tie cenes ces aeeheel 7,000 


Arc circuit, complete, to include poles, wire, hanging of lamps, 
etc., on the basis of, say, 8 miles of wire and 5 miles of pole 





bee a aes eel fi ga ra ak 2,000 
Incandescent circuit, primary, utilizing arc light poles......... 1,000 
Converters for 500 light capacity, leaving balance to be pur- 

BE OEE LE OLE OIE OO TCC TTY MEN 625 
Wiring up, with plain wiring—500 lights—to include lamps and 

pockets....+.0- sla i Ninth a alte en seit. coke ce naieneken'eh 1,250 

- Total, excluding real estate and buildings................. $16,875 


It will be seen that no consideration is here had of the direct current 
system for the incandescent lighting. Ina town of the character con- 
sidered, with the direct current or low tension system either an imprac- 
ticably large amount of money for the necessary conductors would 
have to be expended, or parts of the town area would have to 
remain without service. The business in such a place is neces- 
sarily of a scattered nature, while the low tension direct system 
is more especially adapted to localities in which a large and re- 
munerative amount of work can be obtained within a compar- 
atively short distance from the station. This class of work would 
more properly be considered with reference to the conditions obtaining 
in a large city. 

There are many other conditions in regard to which the central station 
manager of a large plant must give careful and anxious thought, such 
as the kind and quality of fuel, the comparative merits of large and small 
units of power, the desirability (or the opposite) of direct coupled dyna- 
mos ; these, however, donot properly come within the scope of a few 
general hints on small stations. The question of the utilization of the 
plant during daylight by means of a power service is also one which 
usually does not arise in connection with these small plants. 

It may be thought that the writer is a special advocate of these small 
electric lighting stations, but this is not the case; unless they are designed 
and laid out with a view to, and capacity for, rapid and easy extension 
to meet the demands of the future it is the exception to find them re- 
munerative to a high degree. In many cases, however, they serve to 
obtain possession of a field for business which in growing towns may 
rapidly become valuable. But too frequently the projectors disregard 
these considerations, and the above figures indicate rather the amount 
of money that such stations do cost than the amount that a station laid 
out on proper lines ought to cost. At any rate it is hoped that the figures 
may prove to be of some value—if not as a guide, then as a warning. 

Having estimated the expenditure of capital necessary in the first in- 
stallation of the plant, the most pertinent matter of inquiry is with re- 
gard to the cost of operation, as compared with the total earnings. It 
is to be regretted that data of this nature are somewhat reluctantly fur- 
nished, but the reason is not hard to understand. Those companies 
which have been fortunate enough to secure what is colloquially known 
as a ‘‘soft snap” keep their information to themselves to avoid any re- 
duction of the rates that the traffic will bear, while those who have lost 
money by‘such an investment do not care to expose what might he con- 
ae a want of business acumen. 

- It-is believed that the following figures may be taken as approximately 
correct, with certain reservations to be adverted to hereafter. Estimates 
based on general assumptions which are believed to be fair and not un- 
usual will first be given, and certain modifications and corrections to be 
considered will be dealt with subsequently by way of explanation. The 
question of revenue is at any rate the more interesting of the two and 
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will be considered first, although it might be thought by some more 
proper to consider first the cost of operation. 

It should be understood that the figure of $85 per annum for arc lights 
of nominal 2,000 candle power, burning from dark to midnight, is not 
entirely arbitrary. It is estimated as an average figure under conditions 
such as those here assumed. Actual prices range all the way from $60 
to $200, under varying circumstances :‘ 


Revenue. 


Revenue from 50 arc lamps, lighted each night from dark until 
midnight, under contract with city at $85 per lamp per year. $4,250 
Revenue from incandescent lighting, say average load of 500 lamps 
of 16 c. p. each, for wverage time of 4 hours per night, taken 
throughout the year = 2,000 lamp hours per night x 365 = 





730,000 lamp hours per annum, at 1 cent per lamp hour..... 7,300 
NE 60s de 0 bac eas UES cn dbs endnse cduses cduvcases $11,550 
Operating Eapenses. 

TL re I oii 6 cde Sens vn ep Rh ake sb cde ccces $960 

Second engineer or fireman................+.++4. 600 
Lamp trimmer and general man................. 600 $2,160 
Fuel (estimated at 750 tons of coal af $2.75)..............0005- 2,062 
ee MIs ind bec cu vcc ceed cdcsvecevaedecer ckeceda 500 
Incandescent lamp renewals..... . sana heb dk deinnimheadad 600 
Fa Ne: eric 5 5 oki vives 0rd tek eev ks caoetwrsseescves 690 
Collections, bookkeeping, stationery, etc...............00000. 500 
I Ooi sns ohana p URe eles NG da dda s cha teense 260 
Repairs, ordinary... .......s.sese: ‘Sena eeie ue Mae weM Ni NeED 200 





Allowance for depreciation (say 74 per cent. on $12,000)...... 900 
Co I NS fois dion s neds ccesagds¥eevevcse 100 
Weak exude daun kien 0beisea~ tons sonecndguayes $7,882 


Deducting from $11,550 the sum of $7,882, we have an apparent profit 
of $3,668, which, as times go, is a very good percentage (about 14} per 
cent.) on $25,000, assuming that the total cost of the plant approximates 
that figure. Now, what are the contingencies which may, and too fre- 
quently do, reduce this apparent profit? It will be obvious that, these 
may take the form either of excessive expenditure or of deficient re- 
turns, 

Excessive expenditure may arise from an excessive consumption of 
fuel, due to poor quality, careless firing, improper condition of the fur 
naces or boilers or engines, or of the dynamos or circuits, it being taken 
for granted that the apparatus was in good condition to start with. A 
good fireman ought to know how to fire, and if he does not theengineer 
should show him. Boilers should be cleaned regularly, and engine 
valves and all other apparatus overhauled and examined at suitable in- 
tervals. Hot boxes should never be allowed. All parts should be kept 
scrupulously clean,.and the circuits kept free from grounds. On the 
incandescent circuits as few and as large transformers as possible should 
be used, and also lamps of as high an efficiency as is consistent with a 
reasonably long life. The current on the ave circuit should not be al- 
lowed to exceed the standard, nor should the pressure on the incandes- 
cent circuit exceed that required to operate the lamps at their rated volt- 
age to deliver their proper candle power. Care, or the reverse, in this 
direction most materially affects the coal pile. The item of oil, with 
careless men, frequently assumes alarming proportions. 

Large and unnecessary repairs may generally be avoided by foresight 
in the outset. A little false economy in the installation results in con- 
tinual repairs to all parts of the plant, from the building itself down to 
the lamps furnishing the light, not only under the head now being con- 
sidered, but also by reason of reduced revenues by rebates for defective 
or interrupted service. : 

If the lights are extinguished at midnight an economy can be effected 
in the use of the arc carbons, the unconsumed portion of the upper car- 
bon (the longer) being often sufficient for another night's run, if used as 
a lower carbon. The use of double carbon lamps will also be found de- 
sirable in this direction, as one trimming of the lamp often will serve 
for two nights, especially in the summer, thus either reducing the wages 
of the trimmer, or enabling him to assist in other work on the lines or 
around the station. 

These considerations should be known to the man in charge of the 
plant. But too often they are overlooked, and it is poor economy not 
to have at least one good man in charge, and’a matter of $50 or $100 a 
year in the pay of that man may be lost or saved many times over in 
the course of 12 months, After all, ‘‘ the best system is the man who 
runs it.” 


Deficient returns are due, as to the city are lighting, simply to de- 


of this kind is frequently imposed upon the lighting company, and these 
deductions not seldom amount to a cousiderable sum. But if the station 
apparatus and lines have been installed properly and cared for, there is 
hardly any excuse for a complete shutdown. The trouble is due usually 
to careless trimming of some of the lamps, for which the trimmer should 
be called to account. 

Another and more serious difficulty, which applies to incandescent 
lighting is that possibly the rate assumed in our table cannot be ob- 
tained atall. This may be due simply to prejudice, or to the competi- 
tion of artificial or natural gas. Kerosene can hardly be considered as 
a competitor. 

The rate of 1 cent per lamp per hour is the usual standard rate, 
whether under contract or measured by meter. Sometimes, in making 
rates, a reduction has to be made for a customer who takes a large num- 
ber of lights, and in the case of both contractand meter rates a discount 
is often allowed for prompt payment. Interruptions of service, too, give 
rise to claims for rebates which cannot always be resisted, though they 
should invariably be scrutinized with care. The writer remembers a 
case where a claim was made by a customer that his store was in dark- 
ness, and it appeared that he had omitted to turn on his switch con- 
trolling the lights ! 

Claims for new incandescent lamps are often made. In such cases 
stubs of the old lamps should always be returned to the station before 
aew lamps are issued, (1) because the lamp factories will allow a few 
cents for each stub, and (2) for the reason that lamps are sometimes 
stolen and sold, and new lamps claimed to replace them. A customer 
who breaks a lamp should be charged full price, renewals of lamps 
burnt out being made by the company. 
Bad debts are contingencies which must be taken into account in esti- 
mating profits. The item of water for the boilers was designedly omit- 
ted from the estimate of operating expenses. It should not be a very 
large one in arly event, but, in locating a station, wherever possible ad- 
vantage will be taken of natural conditions, and it frequently will be 
practicable to select a situation where water can be obtained for nothing 
or at a moderate cost by sinking a well, that coat being added to the 
capital expenditure. If water has to be purchased, the amount must be 
added to operating expenses. 

The cost of coal varies enormously with different localities ; the © 
writer is familiar with lighting stations where good steam coal is de- 
livered in the station for 70 cents and 80 cents a ton (practically the cost 
of hauling), while at others $5 and $6 has to be paid. The estimated 
figures given above must be modified to correspond with the actual 
price. The high price of coal is usually to some extent compensated for 
by the fact that in such localities a better price can be obtained for light 
—the converse also naturally being true to a degree. 

It is possible that some of the figures given might be criticized from 
the point in view of the best theoretical engineering practice ; here, 
however, is a condition and not a theory that confronts us, and in the 
stations now under consideration it would not be practicable to obtain 
such results as may be arrived at in large installations of possibly sev- 
eral thousand horse power, fortified with the best expert design, super- 
vision and attention. 








Fires Caused by Accidents to O1l Lamps. 
pose Maat 

The London Journal states that at the meeting of the Manchester 
Section of the Society of Chemical Industry on the Ist ult., a discussion . 
took place on the flashing point uf mineral oils. It was opened by Mr. 
J. Carter Bell on some notes forwarded to him by Mr. D. R. Steuart. 
Mr. Bell stated, in the course of his remarks, that he had received some 
figures with regard to fires in London in the years 1890-92, from which 
it appeared that, in 1890, out of 2,555 fires, 271 were due to lamp explo- 
sions ; and of these, 51 were the result of accidents to the lamps. The 
total number of deaths was 61, of which 15 were due to such accidents. 
In 1891 there were 290 fires due to lamp explosions, 46 explosions 
caused by accidents to lamps, and 12 deaths attending these accidents. 
In 1892 the figures were: 275 fires, 82 from explosions, and.16 deaths. 
In a communication to Fire and Water Mr. Steuart gave a table of the 
total fires since March, 1892. Of 1,791 English fires, 156, or 8.71 per 
cent., were caused by lamps ; of 1,765 Scotch fires, 35, or 1.98 per cent.; 
of 261 Dublin fires, 18, or 6.89 per cent. Of 10,840 fires in New York 
and Chicago, 1,002, or 9.24 per cent., resulted from lamps. The per- 


centage in Toronto was 8.10; in Paris, 23.91, but inclusive of more than 
lamp accidents. In Berlin, out of 2,574 fires, 650, or 25.25 per cent., 
were caused by lam These.are really serious figures.. The result of 
the discussion was the passing of a resolution to the effect that the pres- 
ent legal flashing point of mineral oil ought to be increased to a stand- 





ductions from the bill on account of lamps not burning. A condition 
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Inclined Retorts at the Rochdale Corporation Gas Works.* 
<ochailiiiesaoes 

There is no labor more severe than that of emptying gas retorts when 
the coal is carbonized. The heat and smoke are almost intolerable, 
while the physical exertion required is very great. Several plans have 
been tried to effect this result by mechanical means ; hydraulically 
operated rakes are in use in Manchester ; in other places the scoop is 
used, while recently the inclined system of setting the retorts has come 
into vogue. Whilethe two former methods of operation show little 


Fig.t. 
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Storage Tanks Beds. 


sign of extending, the latter 1s being rapidly 
adopted. Within four years over 35,000 lineal 
feet of inclined retorts have been erected under 
the patents of the Automatic Coal Gas Retort 
Company, Limited, of 86 and 88a, Leadenhall 
street, London, the value of the work exceed- 
ing $900,000. During the four years very great 
improvements have been effected, until now the 
system is almost perfect. Inorder to show the 
latest arrangements, we illustrate a large plant 
of this kind recently erected at Rochdale. 

Early in 1890 five settings of 21 in. by 151n., 
Q-section retorts, 15 ft. long, were erected at 
Rochdale, this being the first installation work- 
ing in the provinces. The result of the three 
years’ working of these retorts is the further 
erection of this large installation. 

Mr. Ball, who was assisted by Mr. Maurice 
Graham, A.M.I.C.E., the engineer of the Automatic Coal Gas Retort 
Company, Limited, the licensees of the patent rights, designed the fol- 
lowing scheme. 

The retort house, which has been specially built to suit the system, is 
50 ft. 10 in. wide and 230 ft. long, the height being 44 ft. to the eaves. 
Adjacent to this house and running parallel are the coal stores. The 
building, although not shown in detail, is so arranged that, upon any 
extension of the system, one side wall will be taken down and another 
similar sized retort house built alongside, the roofs being supported in 
the center by a series of iron supports and bracing, the whole constituting 
a retort house 100 ft. wide, and capable of holding twice as many beds 
as now shown. 

The installation is designed to carbonize 168 tons of coal per day, or a 
make of gas equal to 1,680,000 cubic feet, and is worked out on the basis. 
of what is being done at present. 








The heating arrangements are upon the gaseous firing system, and 
have been tested and found efficient upon the five beds now working. 
The producer is built in two parts, and steps up as shown in Fig. 4 ; this 
is to allow a more even distribution of carbonic oxide at the nostril holes. 
The setting is also divided in halves by the solid wall, so that each por. 
tion of it can be more successfully governed by means of the damper, 
there being one damper to each corner of the bed. The products of com- 
bustion circulate through the setting over the top retorts and down the 
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outer sides as shown (Fig. 8), then under the bottom retort and away to 
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Measuring Chambers. 


the regenerator. The latter is constructed of a 
series of firebrick chambers running zigzag 
backwards and forwards, the air passing up- 
wards through one part and the waste gases 
downwards through the adjacent chamber on 
their way to the main flue. The bottom of the 
furnace is provided with the usual fittings ap- 
plicable to this class of firing. 

The retorts are inclined at an angle of 32° 
from the horizon (Fig. 9), this having been 
found to be about the angle which suits the 
charging and drawing of the retorts. The 
chimneys are arranged one at each end of. the 
bench of settings, and each deals with the waste 
products of ten beds. 

The whole of the brickwork is substantially 
braced together by a series of buckstays at 9 ft. 
6 in. centers made of 12 in. by 6 in. steel, 
together with transverse ties of 8 in. by 4 in. steel, the longitudinal 
wrought iron tie rods being 2 in. in diameter, and provided with 
union joints for tightening up. The buckstays, as will be seen, 
answer the double purpose of bracing the settings and also supporting 
the stages, coal tanks and conveying machinery overhead. The mouth- 
pieces (Fig. 8) are fixed to the retorts by bolts and supported by means 
of four rows of T-iron, running parallel the whole length of the bench. 
As regards the mouthpieces, these are made of the same section as the 
retorts, and are provided with self-sealing lids and fasteners. Upon the 
bottom mouthpiece is fixed the 7-in. diameter ascension pipe (Fig. 8) for 
taking the gas off from the retort and conducting it to the hydraulic 
main overhead. This is made of 2} in. by 24 in. by $in. L-iron, and 
the shell of }-in. steel plate, and is of a convenient section, so as to 
facilitate the easy removal of the tar and liquor within the main. At- 
tached to it is the hydraulic valve for regulating the flow of gas as well 
as the amount of seal for the dip pipe as shown. The gas from the 
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cast iron trough 1 ft. 6 in. 
wide by 6 in. deep, jointed 
at intermediate lengths. - 
This trough is fixed to the 
main hoppers by means of 
channel irons, upon which 
it rests. There are two 
openings for every bed, to 
allow complete filling of 
the tanks, these being pro- 
vided with necessary slides, 
etc. The length of each 
conveyer is about 100 ft. 
center to center of wheels, 
the diameter of the latter 
being 2 ft. 9in. The chain 
is made of a series of 
stamped steel links, fixed 
to which, at a distance of 
1 ft. 6 in., arethe steel plate 
scrapers. A bar runs across 
the scrapers, and forms the 
basis upon which they slide 
along the top flange of the 
conveyer trough as shown. 
The filling of the tanks is 
continuous, because when 
one is completely filled the 
coal is scraped on to the 
next, and so on. At the 
end a wrought iron over- 
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hydraulic main is collected by the 18 in. diameter foul main which runs 
by the side of it. This is made of } in. steel sheet in lengths of about 20 
ft. each. Underneath this main a tar pipe is fixed for taking off the tar; 
this pipe has a fall of 1 in. in every 9 ft.6 in. Its ends are sealed by 
means of the syphon pots asshown. From the retorts the gas is thus 
conducted to the condensers outside the retort house by means of this 
main pipe. 

Unfortunately the railway does not run near the gas works, and the 
whole of the coal has to be carted from the railway siding. The carts, 
however, enter the coal stores about 32 ft. above the ground line of 
the retort house, and an arrangement for easy tipping is provided. 
The coal store (Fig. 3) is 40 ft. wide, so that there 
is a storage capacity for over 6,000 tons of coal. In 
the center of the retort house and between the two 
benches, the coal handling plant is fixed (Figs. 1 to 
8). Provision is made for continuous feeding in the 
coal stores by building two walls and covering them 
over by a wood frame and ain. steel covering for 
the coal to slide down to the coal breakers. 

The coal handling plant is divided into two parts, 
each of which is capable of feeding 10 large coal 
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flow trough leading to the 
ground is provided, and 

acts as a tell-tale for the engine man. The drives are so arranged that 

should it be necessary to stop one engine, breaker or elevator, the other 
set are large enough to elevate the total quantity of 20 tons per hour, 
and distribute it to both conveyers. A deposit box is provided at the top 
of the elevators, and inside it is fixed a movable deflecting plate to 
change the direction of the coal to either conveyer as desired. 

There are two 10 horse power horizontal high pressure non-condensing 
steam engines fixed underneath the charging stage and near the breaker. 

The continuous coal storage tank is composed of a framing of 2} in. 
by 2} in. by +; in. angle steel plate (Figs. 10 and 11). At the lower part 
each tank tapers at every 9 ft. 6 in., so as to form a spout for feeding 
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tanks with a sufficient quantity of coal for the 24 
hours’ consumption. The elevators are 70 ft. center 
to center of driver and driven wheels, and are made 
up of a framework composed of 3 in. by 3 in. by 4 
in. angle steel, with the necessary ties and struts as 
shown (Fig. 3). The guides are provided with mov- 
able strips fastened on by means of countersunk 
headed bolts, so that they can be renewed when neces- 
sary. Underneath and upon the return guide for the 
buckets a casing is provided and made of }4-in. sheet 
steel. At the bottom of the elevators the breakers are 
fitted, and are capable of dealing with arly class of 
coal or cannel, breaking it to a convenient size of 24 
in. cube. The crushing rollers travel at the rate of 
about 12 revolutions a minute, and act as a feeder to 
the boot of the elevator. The whole of the coal—large 
and small—passes through the breaker. The buckets 
are made of steel, and are seamless, and the chain is 
also made of steel links, provision being allowed for 
a bucket about every 1 ft. 6 in. in its entire length. 
The conveyers are each formed of a framing com- 
posed of 24 in. by 2} in. by + in. angle steel, with 
the necessary ties, struts, etc., and fastened on to a 
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the chambers that are fixed directly underneath. The whole of the work 


is riveted by 4-in. diameter rivets, 3 in. pitch. The bottom part of the 
tank is formed of %-in. steel plate, with the four necessary openings as 
shown. The measuring chambers are bolted thereto by means of §-in. 
diameter specially shaped bolts. The chambers are supported by the 
longitudinal channel supports which rest upon the transverse steel 
girders, 8 in. by 4 in. steel, asshown. The construction may be defined 
as a framework of 2} in. by 24 in. by +5 in. angle steel fixed together so 
that there will be an arrangement of ‘‘ twin chambers,” the shell being 
made of }-in. steel plate. 








section is 3in. by in. There are four to a bed, or 
eighty in all, and they are arranged at a convenient 
distance of 10 ft. 6 in. from the charging mouthpieces. 
Underneath these tanks the movable charging shoots 
run upon rails formed of 4 in. by 4 in. by 3 in. T-steel 
(Fig. 18). There are three shoots to every five beds 
—one for each tier of retorts ; they are 12 in. in dia- 
meter, and fixed upon a carriage or frame running 
upon cast steel wheels 12 in. in diameter, with 1}-in. 
flanges, as shown. The lower part of the shoot is 
telescopic, and connected to it is the movable shoe 
(Fig. 15). 

Necessary levers, etc., are fixed to the shoot for 
accurate adjustment during the working. A guard 
is fixed under the wheels to prevent the shoot jump- 
ing off the rails. At the nose of the shoe is fixed a 
regulating check for the purpose of checking the 
speed of the coal when falling down the shoot into 
the retort. These checks are regulated to suit the 
drop of the coal, and also the varying qualities used. 
The whole secret of the even distribution of coal rests 
upon the check, which, if carefully regulated, will 
deliver a layer of coal upon the floor of the retort, 
averaging in thickness from 6 in. to 8 in., as required, 
in the time of 10 to 15 seconds. When thecharge has 
fallen, the levers are moved, the shoot being with- 
drawn from the retort by this means. The self seal- 
ing lid on the mouthpiece is then closed, and the shoot 
passed on to the next retort. When the drawing 
operation is being performed, the lower mouthpiece 
door (Fig. 7) is opened, and the stop—which is made 
of wrought iron plate anda piece of gas pipe, in- 
serted in the front of the lid to prevent the coal fall- 
ing upon the latter—is withdrawn, and if the charge 
is well burnt off the coke slides out, and is directed by means of the fire 
screens to the cellar underneath, to be quenched and taken away to the 
yard. Thedrawing stageis made of 8in. by 4 in. steel, with intermediates 
of 4in. by 3 in. steel, aud supported by cast iron columns. The whole 
1s filled up with concrete, upon which is run a layer of Portland cement, 
and then faced with blue brick laid on edge. Necessary ladders, stair- 
cases, etc., are provided for attending to the several working parts, and 
the whole house is fitted with the very latest improvements applicable 
to retort houses. 











Two doors are provided, jj * 
one at the top and one at 


Fig.23. 
the bottom, and connected _. 
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by means of connecting- 
rods and levers, etc.; the 
whole working upon a cen- 
ter bearing, as shown, has 
an action similar to the 
shot flask, when one door 
is open the other is shut, 
and vice versa (Fig. 10.) 

Each of these chambers 
holds 7 cwt. of coal, enough 
for one charge; but should 
it be necessary to reduce 
the weight of the charge, 
‘this is done by means of a 
movable diaphragm—con- 
nected to which is a quad- 
rant, etc.—with the various 
holes and reductions in 
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same for the convenience 
of the workman who regu- 
lates the charges. 

The main levers are con- 
nected to these chambers 
by means of 4-in. diameter 
connecting rods as shown, 
and work upon centers 
above the charging floor. 
The length of these levers 
is about 6 ft. 3in., and the 
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The Treatment of Ammonia Liquor. 
AB WO LT 

Herr Blum says that the preparation of ammonium sulphate in the 
eastern provinces of Germany is accompanied by many difficulties, and 
then goes on to say : 

On the one hand, the market for the disposal of the salt lies in Cen- 
tral Germany, and, on the other, the sulphuric acid is difficult to obtain, 
its price being, for example, nearly twice as high as in Oberschlesien. 
In small works the circumstance must also be remembered that con 
tinuous work is impossible, and that therefore the quality of the product 
produced is not always so high as is the case when the manufacture is 
carried on regularly. Such works have then to make concessions in 
price, on account of low percentage of nitrogen or too high amounts of 
free acid. In addition to this, the manufacture of sulphate of ammonia 
is*being more and more taken up by the coking establishments, which 
are able, from the enormous amount of ammonia produced and the 
natural conditions of work, to prepare the sulphate at a lower price. 

These works are on such a scale that the acid can be ordered by the 
truck load, and is then run into closed holders at alow level, from which 
it is forced by air pressure into high-level holders, whence it passes di- 
rectly into the saturating vessels. The acid itself, in Oberschleisen for 
example, can be obtained very cheaply from the neighboring works, 
and the steam required is obtained without cost by means of the waste 
gases from the coke ovens. The distribution of the product is effected 
by connection with the neighboring railroads, wages are low, and, in 
short, everything is favorable to the manufacturer. Small works can 
only compete with these large establishments under great disadvantages, 
and are therefore recommended to either make the finer products, such 
as ammonia solution; liquid ammonia, etc., in which case, however, the 
difficulty of transport is not avoided, or to sell the liquor to works which 
make this class of product. The coking establishments are not fitted, 
owing to the character of their work, for the manufacture of these sec- 
ondary products, and the chemical works, which work up the ammonia, 
must therefore be the centers for the treatment of the liquor. For this 
purpose, however, the liquor from the smaller works must be supplied 
in a concentrated form. The ammonia water as produced at the gas 
works contains usually from 1.2 per cent. of ammonia, and the trans 
port of such material is rendered a serious item by the 98.98 per cent. of 
water which is also carried. The object to be aimed at then is the con- 
centration of the water on the spot to a strength of about 15 per cent. 
If this be done, the cost of transport is sufficiently low to allow of a 
profit, even when the article is sent to very great distances. 

The transport can be effected in special wagons sent by the purchasing 
works if a railway is in the neighborhood, or in separate iron vessels. I 
have commissioned the firm of Messrs. Kunheim & Co., Berlin, Nieder- 
schon weide, to place such tanks for transport at the disposal of the gas 
works in the district, as has long been done by the Mannheim chemical 
works. 

This works (in Berlin) is, moreover, ready to enter upon long term 
contracts with the single gas works for the purchase of concentrated 
liquors. The contracts would be drawn up in such a way that the pur- 
chasing works would supply the transport tanks carriage free, and pay 
for the ammonia in the concentrated liquor a price corresponding to the 
state of the market, and fixed beforehand. 

By means of an arrangement of this kind, the gas works, however 
small, insure a regular sale of their ammonia water, and, as has been 
proved by experience, a reasonable profit. In works that produce 
400,000 cubic meters annually, there should be a decided profit after 
taking into account the cost of concentration. I am prepared, in con- 
junction with Messrs. Kunheim & Co.,who take the liquor of the Bremen 
works, to offer proof of this in individual cases. 

We have in this works arrangements of this kind with the gas works 
of Cassel, Wien-Florisdorf, Bielitz, Biala, and Bautzen. The cost of the 
process of concentration can almost be neglected in the smaller works, 
since the apparatus is, of necessity, managed by the men already em- 
ployed upon the works, and since the steam required does not cost much, 
and the retort can be heated by coke. 

The manager at Elbing has ascertained that about75 kilos of cckeare 
required to work up 1,000 liters of ammonia water, the price of which 
at the time was 20pf. per 50 kilos. When the coke ash is used in properly 
constructed burners, the cost is reduced still further, and can often be 
entirely neglected, since the ash is almost without value. The only 
thing, then, to be considered is the small amount of lime used. The 
concentration of the liquor is carried out in the usual ammonia distilling 
apparatus (patented by Gruneberg and Blum), in which the volatile 
ammonia is driven over by heat, the combined being liberated by the 


in the manufacture of ammonium sulphate, would be introduced into 
the saturating chamber, are simply cooled by water, and thus condensed. 
This method has the great advantage that no nuisance is created, since 
no obnoxious vapors are evolved. 

As regards this question of the unpleasant vapors which are evolved 
in the making of ammonium sulphate, Kunath states that he has entirely 
overcome the difficulty by employing the simple process of condensa- 
tion. The vapors passing out of the saturating chamber, after going 
through a tube condenser in order to heat the ammonia water flowing 
into the column apparatus, is led into an iron cylinder and there con- 
densed by water, which falls through it in a fine shower. The residual 
gas then passes away under the heating arrangement of the boiler, whilst 
the water flows away at the bottom. Thecylinder is 4 meters high and 
0.06 meter wide. The use of this simple apparatus removes every trace 
of unpleasant fume. The gases are introduced at the top of the cylinder, 
so that the motion of the water, which is in the same direction, may 
assist the exit of the gases. A short bent piece of tube is introduced 
into the cylinder at the entrance in order to impart the proper motion 
to the gas. The same apparatus has been introduced at the works at 
Thorn, and has there proved equally successful. At Berlin it is the cus- 
tom to first of all cool the gases, and then to pass them through a puri- 
fier containing oxide of iron in order to remove the sulphureted hydro- 
gen. ‘The gases are then led off to the chimney, and are burned, so that 
all annoyance is avoided. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
cenaligliititic 

THE American Gas Engine Company, of Bordentown, N. J., has 
been incorporated with a capital of $500,000. The incorporators are 
Harry B. Goodwin and Robert C. Hutchinson, of Bordentown ; W. K. 
Park, of Philadelphia; C. E, Judson and J. E. Fuller, of Chicago ; C. 
F. Floyd and O. N. Guldlin, of Fort Wayne, Ind.; and G. W. Lloyd, 
of Detroit, Mich. 


A contract for the public lighting of Lockport, N. Y., to run for 
three years, has been awarded to the Lockport Gas Light Company. 
The Company agrees to maintain 1,200 candle power arcs on the basis 
of a payment of $72 per annum _ ch, moon-table; gas lamps to cost: 
$18.50 each, also on moon-table schedule. 








Mr. JoHn Casot, writing to the JOURNAL under date of Feb. 3, says : 
‘“* * * Jt looks as if the worst of the dull times in the gas business 
had passed. My business is a pretty good index of what gas companies 
are doing, and inquiries and orders are coming in since the opening of 
the New Year in a much morelively manner. Last year I sold trays to 
something over 100 different companies, this being less than usual. 
Very little new work is being put in, but the prospect now is decidedly 
brighter.” All of which goes to show that ‘‘John Cabot’s Trays for Gas 
Works” still command the market. 





Some time ago we reported the death of Mr. A. Pierce, proprietor of 
the Oroville (Cal.) gas works. By his will, which was recently filed for 
probate in San Francisco, and which disposes of property valued at 
$160,000, he bequeaths the Oroville gas works to Messrs. A. C. Bingham 
and D. E. Knight, of Marysville, Cal., and James Havey, of Oroville. 
Of the legatees, the last named has been Superintendent of the Oroville 
works for many years. 


TuE Grosvenor-Dale Company, of Grosvenor-Dale, Conn., is build- 
ing its new coal sheds of iron. The construction is designed and built 
by the Berlin Iron Bridge Company, of East Berlin, Conn., and is so 
arranged that the coal can be unloaded direct from the cars into the 
pockets without handling. The Grosvenor-Dale Company expects to 
save a large amount of money each year by doing away with the ex- 
pense of handling its coal a second time. 








Tue Rochester (N.Y.) Gas and Electric Company has declared a divi- 
dend of 3 per cent. on its preferred stock. 





ACCORDING to the report made by the Cleveland (Ohio) Gas Light and 
Coke Company to the City Auditor it is shown that the quantity of gas 
sold by the Company for the six months ended December 31, 1893, was 
343,723,500 cubic feet. At 80 cents per 1,000 cubic feet the gross income 
was $274,982.80, of which 6} per cent. goes to the treasurer, to be charged 
to the credit of the fund for the new city hall. 





On the 1st instant, Mr. Schang introduved in the Select Council of 





addition of lime, The ynited mixed vapor of water and ammonia, which, 


Philadelphia a resolution of request to the City Solicitor to inform Coun- 
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cils as to the mght of the city to lay mains and pipes in the district cov- 
ered by the Northern Liberties Gas Company. This resolution was re- 
ferred to the Committee on Gas. In connection with the same matter 
Mr. Schanz introduced a bill authorizing the purchase by the city of the 
Northern Liberties Gas Company, which bill was also referred. 





THE offices of the Consumers Gas Company, of Newburg, N.Y., are 
now in perfect order, having been handsomely refitted throughout. 





THE proprietors of the Hanover (N.H.) Gas Company have reduced 
the selling rate to $1.50 per 1,000 cubic feet. 





THE city gas ordinances of Buffalo, N. Y., have been amended to the 
point of insisting that hereafter the tests for illuminating power and 
purity of the gas supplied shall be made monthly. 





THE electric lamps in the Board of Education Building, at Columbus, 
Ohio, have been removed, and the lighting will hereafter be done by 
gas. It was determined that the electric lighting was carried on at too 
high a cost. 





IT is more than likely that the gas and electric lighting interests of 
Lawrenceburgh, Ind., will be consolidated. 





THE St. Paul (Minn.) Gas Light Company has filed a certificate of al- 
teration of certain powers and organization whereby the capital stock is 
reduced from $2,500,000 to $1,500,00, the number of shares from 50,000 
to 15,000, and the par value per share raised from $50 to $100. 





THE following is from the annual report of the Massachusetts In- 
spector of Gas Meters and Illuminating Gas—Mr. Charles D. Jenkins 
—for the year 1893: ‘‘Major Chas. W. Hinman having resigned 
from the office of Inspector of Gas and Gas Meters the latter part of April, 
the former assistant inspector was appointed to fill the vacancy; this neces- 
sitated the appointment of a new assistant inspector, who was not ready for 
work before the last of August. Owing to these changes nothing more has 
been attempted than to finish the routine work laid out at the beginning of 
the year, and this report gives the results obtained during the 12 months. 
During the year 1893 there were inspected 19,706 dry gas meters; of this 
number 19,175 were new or repaired, while 531 were meters re inspected 
on the complaint of a consumer or a Gas Company. As the law re- 
quires that meters used to supply gas to consumers shall be duly stamped 
and sealed, all new meters, or those which have been repaired, passing 
inspection, bear a brass badge soldered on one corner of the top and the 
date impressed in sealing wax on the opposite corner. The badge and 
date are put on the meter in-such a way as to cover the joint made by 
soldering on the top of the meter. In order to change the registering 
mechanism it is necessary to take off the top, and in doing so the date 
and badge are either mutilated or destroyed; the meter must then be in- 
spected and sealed again before being used. In inspecting the accuracy 
of registration especial attention 1s paid to temperature ; as a difference 
of 5° F. makes a difference of about 1 per cent. in the volume of a gas, 
it is necessary to keep the meter to be tested, the air in the meter prover, 
the water in the prover tank, and the air in the room, at nearly the same 
temperature, a difference greater than 3 or 4° not being allowable. When 
tested under these conditions, at the legal rate of 6 feet per hour for 
each light the meter is marked to sugply, those meters are marked as 
correct which register within the limits of 2 per cent. The badges are 
numbered serially, and a record is kept of the proof of each meter, the 
size in lights, the date of inspection and the maker’s name and number. 
Meters in use are subject to re-inspection by the State Inspector on com- 
plaint of a consumer or a gas company ; notice is taken as to whether 
the condition of the badge and seal indicate any alteration of the rate of 
registration. Of this class there were 531 meters tested last year. The 
results given below would indicate that more attention should be given 
by many of the gas companies to the frequent testing of the consumers’ 
meters, and more especially to setting meters in proper places. Meters 
set in dry places, where the temperature is moderate and equable, need 
attention in perhaps only 5 or 6 years, and will generally remain accu- 
rate much longer ; but if the places chosen are near or over furnaces or 
steam boilers or other unsuitable places, more frequent examination is 
necessary. The quality of the gas supplied through the meter has an 
important bearing also. A large percentage of ammonia or unfixed 
oily vapor may affect the registration by combining with the oil used to 
render the leather diaphragms soft and pliable and also by corroding the 
moving metal parts. Sulphureted hydrogen and tarry matter in the gas 
tend to make the meter work hard. Of the 531 meters reinspected, 3 





would not register ; 1 varied from 4 per cent. fast to 18 per cent. slow ; 
of the remaining 527, 284 or 53.9 per cent. were correct, within the 2 per 
cent. limit, and were sealed and stamped anew ; 197, or 37.4 per cnt. 

were fast, registering against the consumer, the average error being 5.1 
per cent. ; 46, or 8.7 per cent. were slow, the average error being 9.3 per 
cent, The average error of the 527 meters tested was 1.23 per cent. fast. 

Excepting for the year 1875, this is the highest average per cent. fast for 
20 years. Of the 197 fast meters, 86 were 5 or more per cent. fast ; 17 
were 10 or more per cent. fast ; two were 22, two were 17, one 15 and 
two 14 per cent. fast. Of the 46 slow meters, 26 were 5 or more per cent. 
slow, and 8 ten and more per cent. slow ; the slowest meter was 83 per 
cent. slow, one was 50, one 30, two 20, and one 18 per cent. slow. 
Eight gas meter provers have been graduated the past year by means of 
the standard cubic foot. The law provides that the gas of every com- 
pany, supplying more than 50 consumers shall be tested at least twice a 
year, an additional inspection being made for every six million cubic 
feet of gas supplied by it. The candle power given by burning the gas 
at the rate of 5 feet per hour through the burner best adapted to it must 
not be less than 16, the standard being the standard English sperm 
candles, burning at the rate of 120 grains of sperm per hour. The gas 
must not contain more than 20 grains of sulphur or 10 grains of am- 
monia per 100 cubic feet of gas, nor any sulphureted hydrogen. In 
testing the gas supplied by the 68 companies, the examinations were 
made at irregular intervals, without any notice whatever to the gas com- 
panies, following the consumption to an extent by making more tests in 
the winter than the summer. The gas of the coal gas companies was 
tested with the Sugg London argand burner, size ‘‘ D.;” the water gas 
with an open burner, generally the 6 feet size, Sugg’s Table Top, 
and the mixed coal and water gas with the argand. The sulphur 
was determined by burning a known quantity of gas in an am- 
moniacal atmosphere and determining the sulphuric acid found, vol- 
umetrically. The ammonia was found by a calorimetric method. The 
gas being passed through an amount of standardized hydrochloric acid 
equivalent to .01 of a grain of ammonia gas, with cochineal for an in- 
dicator, the change in color showed the point of neutralization of the 
acid. Sulphureted hydrogen was looked for when setting up the sul- 
phur apparatus. Only three eudiometric analyses have been made the 
past year, and a few specific gravity determinations have been made.” 
The Inspector then follows with a number of tables showing the illum- 
inating value and purity of the gases supplied by the different Com- 
panies throughout the State. From these it is seen that the Boston Com- 
pany leads in point of the illuminating value of the gas distributed by 
it, although the range is somewhat elastic. During the year 52 inspec- 
tions of the Boston Company’s gas were made, the average of same 
showing 24.83 candles. The maximum test showed 27.7 candles, and 
the minimum is returned at 19.9 candles. The lowest average illumin- 
ating power of the 24 large Companies is charged to Cambridge Com- 
pany, or 16.99 candles, although the range was much more even than 
that charged to many other Companies, the average of which is given 
at higher figures. Of the Cambridge gas 24 inspections were made, the 
highest return being 17.5 candles and the lowest 16.2 candles. Of the 
Companies making oil gas (10 in number) the highest average candle 
power is attributed to the Gardner Company, the product of which is 
returned at 51.90 candles, and the lowest average to the Southbridge 
Company, which is placed at 24.73 candles. The general average for 
the oil gas companies is 33.42 candles. Continuing, the Inspector says: 
‘‘ Leaving out the oil gas companies, the average candle power for the 
State was 18,92; for the 40 coal gas companies the average was 18.86, an 
increase of 0.26 of a candle over last year. For the larger companies 
there was an increase in candle power of 0.43, and for the smaller com- 
panies an increase of 0.54 of a candle, both being due largely to the 
higher candle power of the water gases, although many of the coal gases 
were improved somewhat. The decrease in sulphur is probably due to 
a better quality of coal being furnished last year. At Lowell the Gas 
Company has added apparatus for making water gas, the two gases be- 
ing supplied mixed. The Brookline Gas Company changed from coal 
to water gas, two tests being made after the water gas apparatus was in 
use, 23.8 and 24 being the candle powers obtained. The gas at Danvers 
on March 25 gave a candle power of only 15.8 ; at Westfield and North 


‘Adams, on December 13, the candle powers were 15.3 and 15.9. Salem 


had the fourth low candle power, 15.4, on December 28. After the le- 
gal standard for candle power was raised in March, 1892, from 15 to 16, 
some criticism was made by the gas companies that it was too high, but 
it would seem to the Inspector that 16 is fully low enough. Excepting, 
perhaps, Danvers, the companies above noted as being deficient in can- 
dle power usually furnish much better gas, as shown by their averages; 


and the last three companies owe their deficiencies to temporary trou- 
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bles. Of the 40 companies furnishing coal gas, which is naturally lower 
in candle power than the water or oil gases, the average was a candle 
power .86 above the legal requirements, and but 3 averaged below 17 
candles.” 





THE United Light Company, of Uniontown, Pa., has declared and 
paid its semi-annual dividend of 4 per cent. 





THE offices of the Woburn (Mass.) Gas Company have been removed 
to the Dow Block, a change that will be greatly appreciated by its 
patrons. 





IN connection with the report that it was proposed to construct a gas 
works at Newport News, Va., we may mention that a bill for this pur- 
pose has been introduced in the Virginia Legislature. The name of the 
Company is that of the Peninsula Gas Company, and its incorporators 
are A. C. Jones, George B. West and L. P. Stearnes, of Newport News; 
David E. Flemming, of Washington, D. C.; W. A. Little, of Fred- 
ericksburg, Va., and Fred. S Benson, of Brooklyn, N.Y. The charter 
also grants the Company the right to do business in the town of Hamil- 
ton, but the understanding is that Newport News will be the starting 
point of its operations. 





THE understanding now is that the syndicate organized for the pur- 
pose of taking over the plant and franchises of the Grand Rapids (Mich.) 
Gas Company have purchased the properties at the price of $200 per 
share, which means an investment of $1,200,000. 





POLICE JUSTICE STUBBS recently decided that the Indianapolis Gas 
Company had violated the ordinance regulating the sale of natural gas 
in that city, and fined the Company $25 and costs. The case was brought 
by Thaddeus Curry, who claimed that the Company violated the ordi- 
nance by charging him $2 per month for a No. 7 cook stove, whereas 
the rate under the ordinance was only $1.25. The Company, on Cur- 
ry’s refusal to pay the amount charged, cut off his gas supply. Judge 
Stubbs holds that the action of the Company is in direct violation of the 
ordinance, as the latter does not specify how much gas is to be used or 
how many rooms are to be heated, and asserts that the Company has no 
more right to charge over the specified rates for several rooms than it 
has to charge over rates on asingle stove because of the number of mem- 
bers in the family who used it. In concluding he states that the action 
of the Company is contrary to the intention of the framers of the ordi 
nance, as well as the letter of it, for it specifies very clearly how charges 
shal] be made. The defence made by the Company was that Curry was 
using the cooking stove as a means of heating his apartments, instead 
of employing it solely for cooking purposes, as the contract implied 
when the stove was placed. The Company has lodged an appeal. 





THE San Francisco Gas Company has imported six dozen prepayment 
gas meters, of the W. & B. Cowan type, adjusted to pass 125 cubic feet 
of gas for every coin of the denomination of 25 cents ‘‘ dropped in the 
slot.” 





A FEW days ago the works of the Citizens Gas Light Company, Brook- 
lyn, N.Y., were jeopardized by an explosion of naphtha in a 40,000 gal. 
lon tank, which contained about 25,000 gallons at the time of the out- 
break. Careful and energetic work on the part of the firemen kept the 
flames within bounds. Damage about $1,200. 





Mr. JoHN A. BRITTON, Secretary of the Oakland (Cal.) Gas, Light 
and Heat Company, announces that a branch office has been opened in 
the adjoining district of Alameda, at the northwest corner of Park street 
and Railroad avenue, for the convenience of consumers in that section. 
The office is in charge of Mr. Thomas A. Smith, as resident agent, and 
he is authorized to receive all moneys due the Company and to attend 
to all orders and complaints. A complete assortment of gas cookers, 
heaters, etc., will be kept on show in the Alameda branch. 





Our readers will remember the charges recently made by a local 
newspaper in San Francisco to the effect that the Gas Company had 
swindled the city by putting burners on the street lamps which passed 
less than the 5 cubic feet per hour stipulated in the contract, and our 
readers will also remember President Crockett’s specific and indignant 
denial of the charge. Ample and complete vindication came to the 
Company a few days ago in the report furnished the authorities on the 
charged substitution, by the City Gas Inspector, Mr. Gannon, who was 
instructed to investigate the passing capacity of the burners in use, such 
tests to be made without the knowledge of the Gas Company. The In- 
spector selected burners from 12 lamp posts in widely separated sections 


of the city, and the average consumption per hour was shown to be 5.39 
cubic feet. No single burner showed a consumption of less than 5 cubic 
feet per hour. 


THE San Francisco Gas Regulating Company has been incorporated 
with a capital of $100,000, by Messrs. George H. Waggoner, L. E. Lee, 
W. E. H. Williams, Jas. A. McCorkell and B. F. Lee, all of San Fran- 
cisco. 

SoME days ago two shares in the New Bedford (Mass.) Gas and Edison 
Light Company were sold at the rate of $121.25. 











AT the annual meeting of the Marblehead (Mass.) Gas and Electric 
Light Company, Mr. W. Eliot Fette was re-elected President. 





AT a meeting of the Franklin Gas and Electric: Light Company, of 
Franklin Falls, N. H., the Hon. A.W. Sulloway was elected President, 
to fill the vacancy occasioned by the death of the Hon. Walter Aiken. 





On the ist inst. the employees of the York Light, Heat and Power 
Company, of Biddeford, Me., were notified of a 10 per cent. reduction 
in their wages, the cut to affect all the employees of the Company. 





THE Lewistown (Pa.) Electric Light Company has purchased the 
Lewistown gas works. The price paid is said to have been $10,000. 





THE following notice was recently issued by the Cumberland (Md.) 
Gas Light Company: ‘‘ The collection office of the Company has been 
removed from No. 9 South Liberty street to the general offices of the 
Company, 134 Mechanic street, and the following changes have been 
made in the time for payment of bills : The customary discount will be 
allowed on all bills paid before the 10th of each month. No discount 
will be allowed after that date, and the gas will be shut off from con- 
sumers who have not paid by the 20th of the month following the one 
for which the bill is rendered. Formerly this was not done until after 
the 30th of the month. Consumers will please note this change and be 
prepared to pay the collector on his first call.” 





THE bid submitted by the Citizens Gas Light Company for the public 
lighting of East Orange, N. J., was as follows : For a period of 5 years, 
each lamp to burn 3,600 hours per annum, $19 per lamp per year. The 
Company agrees to extend the lighting syste through all the streets of 
the township, $20 to be paid for each new lamp put in ; to furnish gas 
to public buildings at $1.40 per 1,000 cubic feet ; to keep the 10 large 
Bray burner lamps burning free of cost ; and to put double burners in 
all of the Main street lamps and on corner lamps throughout th: town. 





AT the annnal meeting of the stockholders of the Westfield (Mass.) 
Gas Light Company the following officers were chosen : Directors, L. 
R. Norton, W. F. Thayer, E. B. Gillett, C. N. Yeamans, Herbert Ly- 
man, Marvin Chapin and S. J. Fowler ; President, L. R. Norton ; Clerk 
and Treasurer, W. F’. Thayer. 





THE eighth fire in the history of the Spencer, Mass., Gas Company 
occurred a few days ago. The damage was not considerable, which fact 
is largely attributable to the iron roof recently placed over the generat- 
ing house. 





THE proprietors of the Geneva (N. Y.) Gas Company are greatly 
pleased over the increase in gas consumption since the reduced rates 
went into effect. 





A CORRESPONDENT at Buffalo writes: ‘‘ I failed to see anything in the 
JOURNAL regarding the first general meeting of the Consumers Gas 
Company, of Montreal, which took place towards the close of January. 
The meeting was very harmonious, and the following officers were 
chosen: Directors, John Coats, C.E., A. F. Gault, Charles Magee, Rob- 
ert Blackburn and Richard White ; President, John Coats, C.E.; Vice- 
President, A. F. Gault.” 





Tur Atchison (Kas.) Gas and Electric Light Company reports a stead- 
ily increasing business in both departments. 





Tur Committee on Lamps and Gas, of the Brooklyn (N. Y.) City 
Council, have rejected the bids submitted under the original call for 
proposals for arc lighting, on the ground that the named prices (39 cents 
for 1,200 candle power lamps) were too high. The reform Mayor, Mr. 
Schieren, thinks that 35 cents is sufficient, and in support of his belief 
points to the New York rates. The Mayor, however, forgets to add that 
the New York electric companies, with the exception of the Edison 
Company, are all in a bad way. 
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The Market for Gas Securities. 


Consolidated opened at higher prices to day 
(Friday), 125 being bid, with no stock offering. 
The trading in it has been light all along, and 
there is an unmistakable tendency to mark the 
shares down on every possible occasion, but a 
bona fide inquiry for anything like a round lot 
invariably sends the rate up a couple of points. 
The strength of the stock is rather remarkable 
in view of the bills before the Legislature seek- 
ing to put the gas rate in New York at $1 per 
1,009 ; but somehow or other the idea is gradu- 
ally gaining ground that the bills will not pass. 
Other city shares are steady. 

In Brooklyn shares nothing is doing, but the 
current market quotations indicate a shrinkage 
in values. It is reported that the Court of Ap- 
peals has sustained the validity of the charter 
of the Equity Company, but this should cut no 
especial figure, since it has been held all along 
by the best posted men that the Equity was all 
right in so far as the continuity of its charter 
was concerned. The gas business in Brooklyn 
for the past six months has been slow, and 
there does not seem to be any immediate pros 
pect of its betterment. Chicago gas, on the re- 
ported passage of the Metropolitan-Watson gas 
ordinance, sold below 63, but recovered some- 
what, having opened to-day at 64. Baltimore 
Consolidated is strong, at 57 to 58, and Bay 
State is listless at 15. Consumers, of Jersey 
City, has reappeared in. the quotations, and is 
bid for at 27, which is a queer commentary on 
changés in values. 
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Gas Works For Sale 
AT VERY LOW PRICE, 


In good town of 10,000 inhabitants near New York. Address 
““ INVESTMENT,” 
34 Church Street, N. Y. City. 


SITUATION WANTED 


To Take Entire Charge of Gas Meters 
in a Small Gas Works. 


Repair, test, set and take register. Thoroughly experienced. 
Address W. RATHBONE, 
5513 Wells Ave., St. Louis, Mo. 








975-1 

















975-1 


Proposals for Coal Tar. 


The Bristol (Pa.) Gas Light Company will 
receive bids for their Tar Product from March 
ist, 1894, to March ist, 1895. 

About 250 barrels will be the amount. The 
gas is made under old process, from the best 
Penn Gas Coal. 

Bids will be opened March 1, 1894, at 4 P.m, 
at the office of the Company in Bristol, Pa. 


9744 H. B. BEATTY, Treas. 


Pure Coal Tar For Sale, 


We wil! receive bids for 3,500 bbls. Tar, to be delivered during 

1894. Bids to be opened March 15. 

THE CITIZENS GAS LIGHT CO., 
Buffalo, N. Y. 


WANTED, 


A Ceneral Manager and Engineer 
for the Montreal Gas Company. Make, €00 millions (coal and 
water). Application to be made by letter addressed to the 
President, giving full particulars of previous engagements, ex- 




















972-8 





Bartlett Street Lamp Mfg. Co., New York City...... 


perience, etc. 
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JOSEPH P. GILL, 
GAS ENGINEER, 


59 Liberty St, (Room 31), N. Y. City. 


Plans, Estimates and Specifications furnished 
for new works, Coal or Water Gas, and 
for alterations and extensious. 





DURAND WOODMAN, Ph.D., 


Analytic and Technical 


CHEMIsT. 


Fuel and Gas Coals, Gas, Materials for Purification, Water, etc. 
Laboratory, 127 Pear! (SO Beaver) St. N. Y. 


GASHOLDER TANKS AND 
GAS WORKS MASONRY COMPLETE. 


Plans prepared and Estimates furnished at short notice. 


J. P. WHITTIER, 


70 Rush St., Near Division Ave., Brooklyn, N. Y. 


H. C. SLANEY, 
Gas Hngeineer 


466 Sixth Street, Brooklyn, N. Y. 


Plans, Specifications and Estimates furnished for New 
Works, Alteration or Extension of Old Plants. 














2. SIU ELEEIN. DD, 


SOLE IMPORTER OF THE CELEBRATED 


German (Stettin-Didier) Clay Gas Retorts, 
BLOCKS, TILES, FIREBRICKS, FIRE CEMENT, 
Stettin “Anchor” & “Eagle” Brand Portland Cement 

10 & 12 Old Slip, New York. 





GEORGE R. ROWLAND, 


Formerly with the Continental Iron Works. 


Draughtsman and Constructing Engineer. 


Drawings, Specifications and Estimates furnished for the con 
struction of new works or alteration of old works. Special 
attention given to Patent Office drawings. 


Office, No. 245 Broadway, N. Y. City. 








MOSES G. WILDER, 


Mechanical Engineer, 
816-822 Cherry St., Phila., Pa. 


MANUFACTURER OF 


Gas 
Governors, 


Governor 
Gas Burners, 


Gas Cocks 
and Fittings, 


In addition to a full assortment of Volumetric Governors, etc., 
I am now making MERCURY PRESSURE GOV- 





ERNORS of all the usual sizes, adapted to use upon Gas 
Stoves, Furnaces, and Meters. The same careful attention to 
details of design and workmanship which has ostablished the 
reputation of WELDER’S VOLUMETRIC GOV- 
ERNORS will be given to the new line. They have been 
thoroughly tested in many places during the past year, and have 
g.ven entire satisfaction. The price is very low, and but for a 
complete system of machinery adapted to this work, it would be 
impossible to sel them at the price. I hope for large orders, as 
they become known, in consequence of the low price and good 
quality. 








JAMES R. SMEDBERG. 


Gas Engineer and Architect, 


Room 638, Rialto Building, 
CHICAG®O, ILL. 








PATENTS 





Promptly secured. Trade-Marks, yrights 
and Labels. registered. Twenty- five Years ex- 
perience. We report whether patent can be 
secured or not, treo ofcharge. Our fee not due 
pnt patent is allowed. sz page e Book Free. 

WIL On & C Attorneys at Law, 
BU. Sea once (WASHINGTON, D.C. 




















Read, Holliday & Sons, Ltd. 


No. 7 Platt St., N. Y. City. 


HYDRATED 
OXIDE OF IRON 


For Gas Purification. 


Analysis, Samples and Particulars on Applica- 
tion. 








THE 


LUDLOW VALVE MFC. 00, 


MANUFACTURERS OF 


VALVES, 


Double and Single Gate, 4 in. to 72 in., outside and 
inside Screws. Indicator, etc., for Gas, 
Water, Steam, Oil and Ammonia. 


SEND FOR CIRCULAR. 
SEND FOR CIRCULAR. 





ALSO, 


draulic Main Dip Regulators, Check Valves, 
Foot Valves, Yard Wash and Fire Hydrants. 


OFFICE AND WORKS: 
-» & 67 to 83 Vail Av. 
TROY, N.Y. 











_ CHAPMAN VALVE MANUFACTURING C0,, 


MANUFACTURERS OF 


Valves and Gates for Gas, Ammonia, Water, Bic 


Also, Gate Fire Hydrants with and without Independent 
Nozzle Valve. 


All Work Guaranteed. 


Works & Gen’l Office, Indian Orchard, Mass, Treasurer’s Office, 72 Kilby & 112 Milk Sts., Boston, Mass. 
Chic»go Office, 24 West Lake St. 


New York Office, 28 Platt St. 








COLUMNLESS GASHOLDERS 





Handsome Reward 


Will be paid for information which will lead to the successful prosecution of any person or persons, users or makers, 


infrin me he patent rights 
Arcade, Manchester, England, 
erection of gasholders. 


anted in the United States of America to MR. WILLIAM GADD, of 64 Barton 
for abolishing or modifying the use of columns and upper guide framing in the 
Communications to be addressed. to 


THH PATHNT GASHOLDER SYNDICATE 


No. 504 Stockport Road, Manchester, England. 
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To Gas Companies. GASHOLDER PAINT. 


We make to order CAP BURNERS to burn any amount 
. under. a stated pressure. Send for samples. Use Only 


Also, SERVICE CLEANERS, Darr Pumps, and sTaeET| THE COVERNMENT WATERPROOF PAINT. 


MAIN PROVING APPARATUS. 
Proof against Ammonia, and Absolutely Waterproof. Send for Prices and Particulars. 
oo. A GEBFRORAR, 


os N. Sth St. Pita, pa. |THE GOVERNMENT WATERPROOF PAINT 00. 104 High Street, Boston, Mae, 


































The Continental Iron Works 


THOMAS F. ROWLAND, cane mont. THOMAS F. ROWLAND, JR., Secretary & Treasurer. WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents, 


TAKE EAST TENTH OR TWENTY-THIRD STREET FERRIES FROM NEW YORK TO GREENPOINT. 
BUILDERS OF 


GAS HOLDERS. 


Single and Multiple Section Gas Holders a Specialty. 


Wrought Tron Gas Holder Tanks, 


BENCH CASTINCS, RETORT LIDS. 


Hyaranlo Mains, Condensers, Scrubbers, Purifiers, 
‘Valves, Etc., Ete. 


7 SELF-SEALING RETORT MOUTHPIECES & LIDS. 


For Round, Oval, or “*D” Retorts. 


meapoer OAS STOVES AND RANGES FOR 1894 


= f= Seven Distinct Lines. 
Ninety-six Different Styles. 


Ranging in Price from $3.00 to $78.00. 


SEND FOR 1894 CATALOGUE OF GAS RANGES. 


WE HAVE ADDED AN ENTIRE NEW LINE OF CHEAP GAS RANGES FOR 1894. 


sano cm Also Five Lines with Side Broiler. 














New basen and rereeeeeats 
for 1894. The Largest and Most 
Complete Line Ever Manufactured 
under one name. | 


THE SCHNEIDER & TRENKAMP CO. 


479-501 Case Ave., Cleveland, Ohio. 























Sole Manufacturers of Reliable Gas Ranges. 
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Jewel Gas Heating Stoves 
For 1893-94. 





Send for Catalog of the Most Artistic Line 
of Heaters on the Market. 


The New Double Reflector is Worthy of Attention 








22 Styles. Prices from $4.50 to $12 


D 


zt bv, 
BY PaaS ye 
‘ Pps. 





fo CHUWGE NL CLARK 
=e COMPANY 


MAKERS, 


149-161 Superior St., Chicago 














—E—————————— 


The HAZELTON BOILER "i" The PORCUPINE BOILER 


Patented in America and Abroad. 





UPWARDS OF 


100,000 HORSE POWER 


of this Justly Celebrated Water-Tube Boiler in Successful Operation in all the Principal Industries. 
‘An Unparalleled Record of many years for Economy, Durability, Safety and Efficiency. 
A Common-Sense High-Pressure Boiler made in a Superior Manner in Our Own Works. 
We Solicit for it the Critical Examination of the Mechanical Profession and the Steam-Using Public. 


THE HICHEST STANDARD OF EXCELLENCE. 





















| THREE REGISTERED 











Standard Sizes, Special 
50 H.P. Waste-Heat 
to ‘ie ae. | Boilers for Rolling 
500 H.P. SS and Other Mills. 











THE PORCUPINE BOILER. 


TRADE MARKS. 








All Genuine Boilers of this Type bear our Three Registered Trade Marks. 
BEWARE OF IMITATIONS. 


Write for Illustrated Catalogue. Correspondence Solicited. 


Hiqijyitts Aste 


HeMer—nesi 
i 
all 


altl 
pil 





This Company is prepared to Manufacture and Furnish Plants of Boilers of any desired capacity, and 
will forward proposals and other information on application. All imitations of the substantial features 
of this Boiler are infringements, and will be prosecuted to the full extent of the law. 


‘ae 
I 
i, 





ESTABLISHED 1884, 
INCORPORATED 1888. 


THE HAZELTON BOILER GO., at'sankcr. 716 E. 18th St., New York, U.S.A. 


The Original and Only Manufacturers of this Type of Boiler. Cable Address, ‘‘ PAILA,” New York. Long Distance Telephone, 1229-18th St., New York. 








E. S. T. KENNEDY, President. 
FOUNDED BY * 
JOHN P. KENNEDY & SONS. | Lb unnve sone ee 











This Boiler is producing unequaled results in the works of many of the principal Gas Co.’s of the U.S., and in similar plants in Foreign Countries. 
NOT CONNECTED WITH ANY OTHER CONCERN IN THE UNITED STATES. 
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FRANK L. WILCOX, Treasurer. 


BRI 


g Zi, ae 
, A 
Ze XGNIE 1 iw 


CHAS. M. JARVIS, Prest. & Chief Engineer. GEO. H. SAGE, Secretary. 


ne 


BURR K. FIELD, Vice-Presicent. 


N 


— 


“fy 
LL 























The above illustration is taken from a photograph, and shows the Machine Room of the New Bedford Gas Co., at New Bedford, Mass. The 
Roof on this building was furnished by us. The building is 32 feet in width by 50 feet in length, the Roof being made 
a entirely of iron—that is, iron trusses and iron purlins covered with corrugated iron. The room is ven- 
tilated by a wrought.iron ventilator extending the full length of the building, with corrugated 
shutters on each side opening and closing by cords from the floor. 





Write for Illustrated Catalogue. 





Office and Works, No. 6 Railroad Avenue, East Berlin, Conn. 


NEWBICCING'S HANDBOOK — 
FUR GAS ENGINEERS AND MANAGERS. | 


The present (the fifth) edition narks an important advance on those ( 
that have gone before. 








Fuel and Its Applications 


By E. J. MILLS, D.Sc. F.R.S., and F. J. ROWAN, C.E., assistec 
by others, ncluding Mr. F. P. Dewey, of the 
Smithsonian Inst., Wash., D. C. 


PLATES, AND 607 OTHER ILLUSTRATIONS. ROYAI 
OCTAVO, PAGES xx, 802. HANDSOME CLOTH, $7030. 


Ae M. CALLENDER & CO., 32 Pine St., N. % 


BOOKS. 


DISTILLATION OF COAL TAR AN- 
AMMONIACAL LIQUOR. a 


By Guorez Lunez. Price $12.50. 








Considerable additions have been made to the text 
and much of it has been rewritten and otherwise improved. 


Price, Cloth, $6. 


A. M. CALLENDER & CO., 32 Pine St.. N.Y. 
A TREATISE ON THE COMPARATIVE 


COMMERCIAL VALUES OF GAS 





COALS AND CANNELS. 
_By Davm A. Granam. 8vo., Cloth. Price $3. 


Orders for these books may be sent to this office. 
A, M. CALLENDER & C0,., 
42 Pink 8r., N, Y. Orry 








THE CHEMISTRY OF ILLUMINATING GAS. 


By NORTON H. HUMPHRYS. 
Orders may be sent to 


Price, $2.40. 


A. M. CALLENDER & CO., No. 32 Pine Street, New York City. 
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AMERICAN METER CO. 


EsTABLISHED 1834, INCORPORATED 1863. 


NEW YORK and PHILADELPHIA, 


CHICAGO, CINCINNATI, 
ST, LOUIS, SAN FRANCISCO. 




















PUBLIC LIGHTING TABLE, 



































FEBRUARY, 1894. 





Table No. 2. 










































































2 Table No. 1. NEW YORK 

ia FOLLOWING THE cITY. 

i MOON. Att NieutT 

& LIGHTING. 

b : 

A F Light. |Extinguish.|| Light. 4 

P.M. | A.M. 

Thu. | 1/5.50 pmi6.10 am) 5.05 | 6.15 
Fri. | 2/5.50 6.10 5.05 | 6.15 
Sat. 3/5.50 6.10 5.05 | 6.15 
Sun. | 4/5.50 6.10 5.05 | 6.15 
Mon. | 5|5.50 nM/6.10 5.10 | 6.10 
Tue. | 6/5.50 6.00 5.10 | 6.10 
Wed.| 7/6.00 6.00 5.10 | 6.10 
Thu. | 8/6,00 6.00 5.10 | 6.10 
Fri. 9|6.00 6.00 5.10 | 6.10 
Sat. |10/9.40 6.00 5.10 | 6.10 
Sun. |11/10.40 6.00 5.10 | 6.10 
Mon. | 12/12.00 6.00 5.20 | 5.55 
Tue. |13/1.10 7°/6.00 5.20 | 5.55 
Wed. | 14/2.20 5.50 5.20 | 5.55 
Thu. | 15/3.30 5.50 5.20 | 5.55 
Fri. |16/4.30 5.50 5.20 | 5.55 
Sat. |17;/NoL. /NoL. 5.20 | 5.55 
Sun. |18)NoL. |NoL. 5.20 | 5.55 
Mon. |19'NoL.Fru|No L. 5.30 | 5.55 
Tue. |20\6.10 pm\7.30 pM! 5.30 | 5.55 
Wed. |21/6.10 8.40 5.30 | 5.55 
Thu. |22|6.10 9,50 5.30 | 5.55 
Fri. |23/6.10 11.00 5.30 | £.55 
Sat. {24/6.20 12.10 am|| 5.30 | 5.55 
Sun. |25/6.20 1.10 5.30 | 5.55 
Mon. |26/6.20 2.20 5.30 | 5.45 
Tue. |27/6.20 19/3.20 5.30 | 5.45 
Wed. |28/6.20 {4.10 5.30 | 5.45 














| J 




















TOTAL HOURS LIGHTING 
DURING 1894. 





By Table No. 1. By Table No, 2, 

Hrs.Min. Tirs.Min. 
January. ..244.10 | January. ..423.20 
February...195.30 | February. ..355.25 
March...... 206.20 | March..... 355.35 
April eae We 169.40 | April ......298.50 
OS ee 162.10 | May....... 264.50 
June .... ..135.40 | June...... 234.25 
<5: ee 146.30 | July...... - 243.45 
August... ..162.20 | August... . 280.25 
September..174.10 | September. . 321.15 
October. . ..211.20 | October... .374.30 
November. .221.00 | November. .401.40 
December. .245.30 | December. .433.45 





























Total... .2274.20 Total. ..3987.45 
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Roots’ Gas Exhauster, 


Having been in use twenty-five years, it speaks for itself, an stands 


UNEQUALED! 














P. H. & F. M. ROOTS COMPANY, 


- Home Office, Dannensviliey Ind, Branch Office, 501 Manhattan Building idoego. 


S. S. TOWNSEND, Gen. Agt., COOKE & CO., Selling Agts., 163-165 Washington St., N. Y. City. 


THE MANAGEMENT OF SMALL GAS WORKS. 


By Cc. J. BR HBHUMPaRAYsS. 








Frice $1. 


A. M. CALLENDER & CO.. No. 32 Pine Street, New York. 


) 9 9 


















If the 


tit Exhauster 


is not 


The Best, 


Why should competitors make such desperate efforts to copy all our new methods of construction? Isn’t that 
indisputable evidence of the superiority of our machines ? 


We Lead, Others Try to Follow. 


When you want a new Exhauster, write for prices to the firm prepared to build it on correct principles. 


The CONNERSVILLE BLOWER CO., Connersville, Ind. 
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THE UNITED 
GAS IMPROVEMENT CO. 


DREXEL BUILDING, PHILA... PA. 


























Inquiries from any part of the United States 
should be addressed to the Philadelphia Office. 











Standard ‘‘ Double Superheater’’ Lowe Apparatus, designed for the use of Naphtha, Crude Oil, or “‘ Distillates.” 





BUILDERS, LESSEES AND PURCHASERS OF GAS WORKS. 


Water Gas Plants, either independent or auxiliary to Coal Gas Works, erected te _ 
meet any conditions. Apparatus designed to use any grade of Oil, 
and Anthracite Coal, or Gas House or Oven Coke. 








PAMPHLETS, PLANS AND ESTIMATES FURNISHED UPON APPLICATION. 
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THE (WESTERN GAS CONSTRUCTION Co., 


FORT Wayne, IND., 


Hngpineers and Builders. 


We have Installations of our 


improved LOWE WATER GAS Abparaus 


At Akron, Canton and Salem, Ohio; Springfield, Ills.; Covington, Ky.; 
Lincoln, Neb.; Charlotte, Mich.; 
RICHMOND, VA.; 
Wilkes-Barre, Pa.; Middletown, N. Y.; 


Of an Aggregate Capacity of FOUR MILLION per Diem. 


ALSO, BUILDERS OF 
Coal Gas Benches, Condensers, Scrubbers, Purifiers, Center Seals, 
Gasholders and Tanks. 


AND 


GENERAL GAS WORKS APPARATUS AND GONSTRUGTION. 








W. H. PEARSON, President. J.T. WESTCOTT, Gen’! Mang’r & Treas. L. L. MERRIFIELD, Chief Engineer. 
(¥ormerly with The United Gas Improvement Co. (Formerly with the United Gas Improvement Co.) 


The ECONOMICAL GAS APPARATUS CONSTRUCTION C0, Ltd 


Office, 269 Front Street, East, Toronto, Ont., Can. 


Owners of the Merrifield-Westcott-Pearson Water Gas Apparatus, 
ald Builders of the Lowe and other forms of Water Gas Plants. 


Our system includes a combination of the best processes of Water Gas manufacture now in use, and an apparatus 
of novel construction, which enables us to make a better and cheaper gas than can be produced by any other pro- 
cess. Guarantees given as to | rem of fuel and oil used, make per diem, and candle power. We also make an 
apparatus which is especially designed for small Gas Companies. 


CORRESPONDENCE SOLICITED. Pians and Estimates Furnished upon Application. 


The “Little Giant” Water Gas Generator 


IS THE MOST ECONOMICAL GENERATOR IN THE WORLD, BOTH IN COST AND OPERATION. 


It takes but little room. It requires no change to be madeinthe | I build these Generators with any required capacity, from 3,000 
height or depth of gas houses. | cubic feet per hour upward. All the plants which I have built for 
It is simpler and easier operated. It makes more good gas | the past four years can be seen in operation. Results are, in all 
from a given quantity of stock. It makes good gas from cheaper cases, better than guaranteed, 
stock. It makes gas of any desired candle power up to thirty In more than one half the gas works in the country the ‘‘ Little 
without smoke. It makes a faultless gas from whatever gas- Giant” will-enable one man to easily make, in five hours, all the gas 
producing materials are cheapest in the locality where required, needed for the twenty four hours. 
using hard coal or coke in connection with Lima crude or any other Everything is guaranteed, including durability and capacity of 
crude petroleum or its distillates, including naphtha of any specific the Generator, the quality of the gas, and its cost. 
gravity. Correspondence solicited. 


A. M. SUTHERLAND, No. 136 Liberty Street, New York City. 
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NATIONAL GAS«ax> WATER Go., 


218 La Salle St., Chicago, Ill. 








HENRY C. REW, Prest. C. D. HAUE, Vice-Prest. & Mang’r. N. A. McCLARY, Sec’y. IRWIN REW, Treas. E. E. MORRELL, Engineer. 





Builders and Operators of Gas Works. 


WATER CAS APPARATUS A SPECIALTY. 
SOLE OWNERS OF THE REW SOFT COAL CARBURETED WATER Gas APPARATUS. 


Guaranteed Estimates of Cost of Gas in Holder Furnished upon Application. 


CONNELLY IRON SPONGE AND GOVERNOR CO, 


(Suceessors to CONNELLY & CO.) 


MANUFACTURERS OF GAS WORKS SPECIALTIES. 











“TRON SPONGE.” Saves money, saves labor, and is the most efficient purifying material ever offered as a 
e 


substitute for lime. We guarantee a large saving, both in cost of material and labor 


OVER FOUR HUNDRED NOW IN USE! NO WORKS COMPLETE WITHOUT IT! 
AUTOMATIC WILL PAY FOR ITSELF WITHIN A YEAR! ITS SERVICE SECURES PERFECT DISTRIBUTION ; 
GOVERNOR. REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 
IT IS THE ONLY RECOCNIZED AUTOMATIC COVERNOR IN THE WORLD! 








Designed particularly for small works. Combines Exhaust Tube, Steam Governor, Gas 
STEAM J ET Compensator and Bye-Pass Valves in the most compact form possible. Occupies but 
EXHAUSTER little space; uses very little steam; saves formation of carbon in retorts; increases yield 


10 to 15 per cent. No works too small to use them profitably. 





Prices given on all our specialties, delivered at any point in the United States. Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR CO., No. 365 Canal St, New York. 


WILBRAHAM BAKER BROWER COMPANY, TROW MASS 


Successors to WILBRAHAM BROS. : F 
. | For Gas Purification. 


Philadelphia. Pa., Acts immediately, and more efficiently 


SOLE MAKERS OF than any other purifying agent 
now in use. 


THE HUNTOON GAS GOVERNOR, srvenpoint chemical Works. 


JOHN SCHRIEVER, Manager. 
The Best Governor in the Market for Rotary or [Greenpoint Ave. & Newtown Creek, Brooklyn N.Y. 


Steam Jet Exhausters. DOUGL AS? FERRIC OXIDE 


For Gas Purification 


W : lb h CG BH h ¢ Is a superior natural Hydrated Oxide of Iron. 
i ra arm as = aus ers, Will give a higher purification per bushel than 
any other material. We ship the pure Oxide 
of Lron, containing no sawdust, thus effecting 


BAKER ROTARY PRESSURE BLOWERS, a saving in freight, leaving the consumer ( 


furnish the diluent at a nominal cost. Itis now 


























used by the largest gas companies in the West. 
. . 
Full information, with references t y us“rs. end prices 
Amd Rotary Piston Furps. | ese eee. 


Supt.Anr Arbor 


Catalogues and Prices on Application. H.W. Douglas ( Gas company) ANN Arbor, Mich. 








Bhs 
iz 


Sa Bie 
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JAMES D. PERKINS. PERKINS & cO.,, 


F. SEAVERNS. 


228 & 229 Produce HE=xchange, New York City. 


TIDEWATER SALES ACENTS FOR THE FOLLOWING 


Standard Gas Coals and Cannel: 
Qcean Mine Youghiogheny Gas Coal, 


Clinch Valley Gas 


Goal, and 


Qld Kentucky Shale. 


Cargo Shipments from New York, Philadelphia, Baltimore and Norfolk. 


Single carloads or more delivered at any required point in the United States or Canada. 








SCciENTIEIC Book Ss. 





ING’S TREATISE ON THE MANUFACTURE OF COAL 
GAS. Three vols.; $10 per vol. 


GAS MANUFACTURE, by WILLIAM RICHARDS. 4to., with 
numerous Engravings and Plates, in Cloth binding. $12. 


TECHNICAL GAS ANALYSIS. $3. 
GAS CONSUMER'S GUIDE. $1. 


GAS CONSUMER’S HANDBOOK, by WILLIAM RICHARDS, C.E.; 
18mo., Sewed. 20 cents. 


A PRACTICAL TREATISE ON GAS AND VENTILATION 
with Special Relation to Illuminating, Heating, and Cooking 
by Gas, by E. E. PERKINS. $1.25. 


CHEMISTRY OF ILLUMINATING GAS, by NorTON H. Hum- 
PHRYS. $2.40. 


PRACTICAL TREATISE ON HEAT, by THomMas Box. Sec- 
ond edition. $5. 


THE MEASUREMENT OF LIGHT. By W. J. Dippin. $3. 
STRAINS IN IRONWORK, by H. ADaMs. With plates. $1.75. 


GAS WORKS—THEIR ARRANGEMENT, CONSTRUCTION, 
PLANT, AND MACHINERY. $8. 


COAL; ITS HISTORY AND USE, by PROF. THORPE. $3.50. 
THE GAS WORKS OF LONDON, by CoLBcRN. 60 cents. 
HEAT A MODE OF MOTION, by JOHN TYNDALL. $2.50. 
MUNICIPAL LIGHTING, by F. H. WHIPPLE. $1. 


The above will be forwarded by 


RACTICAL PHOTOMETRY: A GUIDE TO THE STUDY oF | @45 COMPANIES DIRECTORY, 1€13. 





THE MANAGEMENT OF SMALL GAS WORKS, by C. J. R. 
HUMPHREYS. $1. 


MANUAL FOR GAS ENGINEERING STUDENTS, by D. LEE, | 
40 cents. 


THEORY OF HEAT, by J. CLERK-MAXWELL. $1.25. 


AMMONIA AND AMMONIUM COMPOUNDS, by Dr. R. AR- 
NOLD. $2. 

THE DOMESTIC USES OF COAL GAS, AS APPLIED TO 
LIGHTING, by W. Sua@g. $1.40. 


DIGEST OF GAS LAW. $5. 


DISTLLATION OF COAL TAR AND AMMONIACAL LIQLOK, 
by GEO. LUNGE. New Edition. $12.50, 


A TREATISE ON THE COMPARATIVE COMMERCIAL VAL 
UES OF GAS COALS AND CANNELS, by D. A. GRAHAM 
8vo., Cloth. $3. 


$5. 


THE AMERICAN GAS ENGINEER AND SUPERINTEND- 
ENT’S HANDBOOK, by WM. MOONEY. $3. 


A TEXT BOOK OF INORGANIC CHEMISTRY, by Professor 
VICTOR VON RICHTER. $2. | 
ILLUMINATING AND HEATING GAS, by W. BURNS. $1.50, | 


| ELECTRIC LIGHT PRECAUTIONS, by K. HEDGES. 


HANDBOOK FOR MECHANICAL ENGINEERS, by HENRY 
ADAMS. $250, 


NEWBIGGING’S HANDBOOK FOR GAS ENGINEERS AND 
MANAGERS, by THOS. NEWBIGGING. Fifth edition. 


$6 
Do. 


A TREATISE ON MASONRY CONSTRUCTION. BARKER. $) 


ELECTRICITY. 


THE ELEMENTS OF ELECTRIC LIGHTING, Including Ele - 
tric Generation, Measurement, Storage, and Distribution, by 


PHILIP ATKINSON. $1.50. 
ELEMENTARY ELECTRICITY, by Pror. F. JENKIN. 40cts 
ELECTRIC TRANSMISSION OF ENERGY, by G. Knapp. $3 


v 


ARC AND GLOW LAMPS, by J. MAIER. Illustrated. $3. 


ELECTRICIAN'S POCKET-BOOK, by MONROE and JAMIESON. 
$2.50. 

MAGNETISM AND ELECTRICITY, by J.OVEREND. 40 cents. 

ACCUMULATORS, by SIR D. SALOMONS. $1.20. 


DYN. MO BUILDING, by F. W. WALKER. 80 cents. 


| ELECTR°CAL TABLES AND FORMULA, by L. CLARK 


R.SABINE. $5. 


ELECTRIC LIGHTING FROM CENTRAL STATIONS, by G. 
FORBES. Paper. 40 cents. 


[lus 


trated. $1. 


| DOMESTIC ELECTRICITY FOR AMATEURS, by E. Hosr:- 


FUEL AND ITS APPLICATIONS. $7.50. 


express, upon receipt of price. 


TALIER. $3. 


If sent by mail, postage must be added to 


above prices. We take especial pains in securing and forwarding any other Works that may be desired, upon 
receipt of order. All remittances should be made by check, draft, or post office money order. 


A. M. CALLENDER & CO., 32 Pine Street, New York 








1 to 


pon 





Feb. 12, 1894. 


American Gas Light Zournal. 241 














The Despard Gas Goal Co., ys ie 
DESPARD GAS COAL, PENN GAS COAL co, 


AND MANUFACTURERS OF 


COKE Ei. 


MINES, Clarksburg, Harrison Co., W. Va. 
WHARVES, Locust Point, Baltimore, Md. 
OFFICE, 44 South Street, Baltimore, Mc 


& HICKS, BANGS & HORTON. 
"ama 2 N.Y : acenrs. } 60 Congress St., Bostor, 


JOS. R. THOMAS, 


No. 32 Pine Street, N.Y. City. 


CONSULTING AND CONSTRUCTING 


Gas Engineer and Contractor. 


PLANS, SPECIFICATIONS, AND ESTIMATES 
FURNISHED. 











Contracts taken for all Appliances 
required at a Cas Works, 


Either for New Works or Extensions to Old Plants. 











Cllrs Adiasabl Cake Crusher 


SIMPLE, STRONG, AND DURABLE. 


C.M. Keller, sec. & supt. Gas Lt.& Coke Co. Columbus,Ind. 


Correspondence Solicited. 





Coal, Carefully Screened & Prepared for Gas Purposes 





Their Property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on the 
Pennsylvania Railroad, and on the Yonghiogheny River. 
Principal Office: 

209 SOUTH THIRD STREET, PHILA., PA. 


Points of Shipment: 


?ennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River; Pier No. 1 (Lower Side). South Amboy, N. J. 





EDMUND H. McCULLOUGH, Prest. CHas. F. GODSHALL, Treas. H. C. ADAMS, Sec. 


THE WESTMORELAND COAL CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





PFPwroInNTS OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS (SENACA LAKE), N. Y. 





Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas- 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South $d St., Phila., Pa. 


The Management of Small Gas Works. 


By C. J. R. HUMPHREYS 
Price, 31.00. 


A. M. CALLENDER & CO., 32 Pine St., N. Y. 














Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. 








Correspondence Solicited 


GAS OIL. 


26 Broadway, New York City. 
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RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK, 





J,H. GAUTIER & COMPANY 


CORNER OF 
GREENE AND ESSEX STREETS, 


JERSEY CITY, N. J. 


MANUFACTURERS OF 


Clay Gas Retorts, 
Gas House Tiles, 


Fire Bricks, Etc. Etc. 


Ground Clay, Fire Brick and 
Fire Sand in Barrels, 


H GAUTIER, Prest. CHAS. E. GAUTIER, Sec. & Treas. 
Cua . E. GREGORY, V.-Prest. DAVID R. DALY Gen’l Mang’r. 
I NR ame 


Brooklyn Fire Brick Works, 


CLAY RETORTS, FIRE BRICK, 
Gas H>use and other Tile. 
Office, 88 Van Dyke St., Brooklyn, N. Y. 














LACLEDE FIRE BRICK MFG. CO., 


MANUFACTURERS OF 


Fire Brick, Gas Retorts, 


ST. LOUIS STANDARD SEWER PIPE. 


Blast Furnace and Cupola Linings, every description of Fire 
Clay Material, Fire Clay Flue Linings, Chimney Tops 
Dry Milled and Crude Fire Clays, etc. 


OFFICE AND DEPOT 
901, 903, and 905 Pine Street, 
ST. LOUIS, MO. 


ESTABLISHED IN 1845. 


B. KREISCHER & SONS, 


OFFICE FOOT OF HOUSTON ST., E.B., N.Y. 


Cas Retorts, 


TILES, FIRE BRICK. 
AND EVERYTHING IN THE FIRE CLAY LINE. 





MANHATTAN 


FIRE BRICK & ENAMELLED CLAY 
RETORT WORKS 


ADAM WEBER. 


CLAY GAS RETORTS 
AND RETORT SETTINGS 
FIRE BRICKS, TILES, ETC., 


Office and Works, 15th Street and Avenue 0., N. Y 














Works, 
LOCEPORT STATION, PA. 


— ESTABLISHED 1864.— 


JAMES GARDNER, JR.., 


Conestoga Bldg.,Wood & Water Sts, 
PITTSBURGH, PA, P. 0. Box 37. 


Successor to WiGtmIAM GARDNER & SON. 


Fire Clay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE JU. 8S. 

















EXCELSIOR FIRE BRICK & CLAY 
OFFICE, 418 to 422 East 23d St., N. Y. 
Fire Brick, Tiles, Etc. 

retorts, 
pieces, making up all bench-work joints, lining blast 
PRICE LIST. 


\ 1 
HENRY MAURER & SON, 
; (ESTABLISHED 1856.) 

' WORKS, Perth Amboy, N. J. 
wlay Gas Ketorts, 
sSsENCH SETTINGS, 
GEROULD'S IMPROVED RETORT CEMENT. 
A Cement of great value for patching putting on mouth- 
and cupolas. This cement is mixed ready for use. ¥ 4 

and thorough in its work. Fully warranted to stick. 
i a 4 ro = ae, f.0.b. N.Y., a6 cents per pound. 
“ at “ oe 


im Kegs less than 100 Ibs., “ 


C.L. GHROUVULD & CO., 
5 & 7 Skillman St., Brooklyn, N. Y. 


Western Agent, H. T. GEROULD, Deoatur, Ills. 





Parker-Russell 
Mining and Mfg. Co., 


CITY OFFICE, 
Mermod-Jaccard Bldg., Rooms 307 & 308, 
Broadway & Locust St., St. Louis. Mo. 


PROPRIETORS OF THE 


DAKHILL GAS RETORT & FIRE BRICK W'KS 


Our immense establigshment is now employed almost entirely in 
the manufacture of 


Materials for Gas Companies 


We have studied and perfected three important points. Our re- 
torts are made to stand chenges of temperature, tie strongest 
heats of the furnace, and the abrasion of feeding and emptying. 
We have the exclusive Agency for the West of the celebrated 


Kloenne-Bredel Full Depth and 
Semi-Recuperator Benches, 
And also furnish and build 


Our Own Styles Semi-Recuperator Furnaces 
for the use of Coal or Coke as fuel. 





THOS. SMITH, Prest. 


BALTIMORE 


RETORT & FIRE BRICK CO, 


MANUFACTORY AT 


LOCUST POINT BALTIMORE MD. 


AvGusT LAMBLA, Vice-Prest. & Supt. 





Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Red and Buff Ornamental Tiles and Chim- 
mney Tops. Drain and Sewer Pipe (from 
2 to 30 inches) Baker Oven Tiles 
123x13x23 and 10x10x2. 


WALDO BROS., 88 WATER ST., BOSTON, MASS 
Sele Ageouts the New Engiand States, 








Bi "ss Ty eatis CG 1 CS In Three Volumes. Price per Vol., $10. 

ne r 6 on. oa as. ‘Sold either by Volume or in Sets. 
Standard text-book for the Engineers and Managers of Gas Works, and for all who are concerned or take an interest in the manufac 

ure and distribution of Coal Gas, and in the utilization of the Secondary Products resulting therefrom; treating also of the Gas Engine 


and of Gas Cooking and Heating Appliances. 


A, M. CALLENDER & O0O., 32 Piae Street, N. Y. City! 
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) FRED. BREDEL, 6.6. 


PROP’R OF KLOENNE AND BREDEL PATENTS. 
Recuperative Furnaces, Purifying Machines, 
x Gas Apparatls, x 




















Main Office, 118 Farwell Avenue, Milwaukee, Wis. 


New York Office, 22 Beaver Street. 











Special Trays for Iron Sponge or Oxide of Iron. nl PRESSURE GAUGE E, G. LOVE, Ph.D., 





CHURCH’S TRAYS a Specialty. | 


For Continuous Records of 










Reversible, Strongest, Most Durable, Most Easily Repaired. | 
| 


NN \\ 


Street Gas Press re. Analytical and Consulting 


a Simple in Construction, 


Accurate in Operation, Chemist. 


Low in Price, 
Fully Guaranteed. | 


| . . . 
Send for Circulars. | Analyses of Coals, Purifying Materials, 


THE BRISTOL CO. | Gas, Gas Liquor, Water, and all Technical 


Waterbury, Conn. | Products. Photometric and Calorimetric 





\ 
re a b 
(i dios 
* “Ne 











506-310 Eleventh Avenue, New York. | htetaations 
We also make the Cheapest and Strongest | Received Medal at World’s } 
REVERSIBLE BOLTED TRAYS IN THE MARKET ® oun e 
Seed for Oreutere Columbian Exposition. 122 Bowery, New York City. 
FLEMMING’S 





MANUFACTURERS OF 


Bartlett Street Lamp Mfg. Co. 


GeneratorGas Furnace 
: Globe Lamps, ‘ 


Buildings, Railroad 
Stations, etc. i, 


LAMP POSTS i 


A Specialty. 


The Miner Street Lamps, , A Srec : 
Jacob G. Miner, 40 & 42 COLLEGE PLACE, - - NW. Y. CITY : 


Gas Companies and others intending to erect Lamp 




















No. 823 Eagle Ave., New York, N.Y.) and Posts will do well to communicate with us. a 
| = ae 4 

9 if 
FParson’s Steam Blower, \ 
FOR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREEZE \ 
OR OTHER WASTE MATERIAL. . 





Materials furnished and Benches erected by 


IH. GAUTIER & 00., - Jersey City, 1; PARSON'S TAR BURNER, ; 


Address as epove, or D. D. FLEMMING, Jersey City, W. J. FOR UTILIZING COAL TAR AS FUEL, 


7 PARSON’S AIR JET TUBE CLEANER, 2 











. AMERICAN FOR CLEANING BOILER TUBES, 
GAS LIGHT JO URNAL. These devices are all first-class. They will be sent to an TC oTEe Jor wial. Nose 
$3.00 per Annum. unless satisfactory. Manufactured by the WATERTO 8 B R COMPANY. 





ft 
Ae M. CAtiinens -- ~|H. E. PARSON, Supt., No. 54 Pine St., N. Y. i 
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DAVIS & FARNUM MFG. CO. 


WAT THAM, MASS. 


PRINCIPAL OFFICE AND WORKS, WALTHAM, MASS. BOSTON OFFICE, Room 18, Vulcan Building, 8 Oliver Street. 











Single, Double and Triples Lift My, Tubular, Pipe and Sinuous Friction 


GASHOLDERS * CONDENSERS 


of any Capacity. | ~, | of all Sizes. 
| STEEL TANKS for GASHOLDERS. IRON ROOF FRAMES and FLOORS. | 














Purifying Boxes, Genter Seal or Valve Connections, Bench Work. 


Reversible Lime Trays. 
SELF-SEALING AND PRESSED STEEL MOUTHPIECE LIDS. 


Goke Barrows, Coal Wagons, and all Apparatus Requisite for a Complete Gas Plant. 


GAS AND WATER PIPE, FLANGED PIPE, 


Sugar House Work, and Swecial Castings of all Description. 








This space belongs to the 


KERR MURRAY MANUFACTURING COMPANY 


All communications addressed to them at 


Fort Wayne, Ind. 


wil receive prompt attention. 
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BARTLETT, HAYWARD &CO. 


Baltimore. RAC. 











Triple Double, & Singie-Lift PURIFIERS. 
GASHOLDERS. CONDENSERS 
(ron Holder Tanks. Scrubbers, 
ee © BENCH “CASTINGS 
Cirders. ol STORAGE TANKS 
iin dees ws 





The Wilkinson t Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 


Munich Regenerative Furnace, System Drs. Schilling & Bunte. 


MILL’S REVERSIBLE LIME TRAYS. 
Gas Works Designed and Constructed. 


GASHOLDER TANK CONSTRUCTION, ETC. 


Gas Companies and others about to erect Gasholders will find it profitable to consult 
W. C. Whyte, who for over 30 years has made a specialty of 
. : 























Tank Sieistinaties, ant Mason “Work. 


Fifty Tanks now in operation show the sort of work done. Address 


W. C. WHYTE, - No. 1386 Liberty Street, N. Y. City. 
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Millville, N. J. i ENGINEERS, 
Foundries and Works: { Florence = IRON FOUNDERS, 
Camden, . a ° MACHINISTS 


emneiiineiiiitiaan 400 Chestnut Street, PHILADELPHIA, PA. 


CAST IRON PIPE; GAS HOLDERS 


r Single, Double and Triple Lifts, with or without Wrought Iron or Steel Tanks 








SOLE MAKERS OF 


THE MITCHELL SCRUBBER PEASE’S PATENT WIRE ROPE GUIDING FOR GAS HOLDERS. 


ple CUTLER’S 
PURIFIERS, CONDENSERS, SCRUBBERS. CARTERS eee Foe velree 


FOR GAS HOLDER CUPS. 


THE HOPPER AUTOMATIC GAS GOVERNOR. THE TAYLOR REVOLVING BOTTOM GAS PRODUCER, 


BENCH WORK. PLATE GIRDERS. | weavy LoAM CASTINGS, DUNHAM SPECIALS, HYSRAULIC WORK 
IRON FLOORS AND ROOFS. LAMP POSTS, VALVES, ETC. 


Goal Tar Genealogical Tree 


MR. T. VINER CLARKE, of London, Hnge. 


Having compiled a novel Chart or Map illustrating the various 


CHEMICAL PRODUCTS DERIVED FROM COAL AND COAL TAR, 














én the form of a Genealogical Tree, including all the products discovered to date (the total number amounting to near 700), offers for sale a 
limited number of ¢opies in Colors, mounted on Linen, with Roliers. Price, $3.50. Orders may be sent to 


A. M. CALLENDER & CO., - - No. 32 Pine Street, New York. 








ISBELL-PORTER COMPANY, 


G. G. PORTER, Prest. (Successors to SMITH & SAYRE MFG. COMPANY) CHAS, W. ISBELL, Secy. 


ENGINECRS AND CONTRACTORS FOR THE 


onstruction and Extension of ffas Works. 


Special Castings, Tees, Bends, ete. Exhausters. 
Bench Castings. Engines. 
Water Gas Generators. Steam Jet Exhausters. 
Hydraulic Mains Exhauster Governors. 
Iron Floors. Compensators. 
Brenner Self-Sealing Retort Lids. Self-Acting Bye-Pass Valves 
Tar Gates and Hydraulic Main Dip Regulators. Valves. 
Hutchison’s Tar Displacement Apparatus. Valve Stands with Indicators. 
Multitubular Condensers. Purifying Boxes. 
Standard Washer-Scrubbers. Purifier Valve System. 
Tower Scrubbers. Center Seals. 
Walker’s Tar and Carbonic Acid Extractors. Street Governors. 








Canines, Drawings and Specifications Furnished for the Alteration, Improvement, or Extension of 
Existing Works or the Construction of New Works. 


ISsSBHLio-PORTHR COMPANY, 


Wo. 245 Broadway, N ew York City. 
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GAS WORKS APPARATUS AND CONSTRUCTION. 


GAS WORKS APPARATUS AND CONSTRUCTION. 





|AMES R. FLOYD & SONS, 


(Successors TO HERRING & FLOYD) 


Oregon Iron Works, 
W. 20th & 2ist Sts., bet. 10th & Iith Aves. 


NEW YORK CITY. 


ENGINEERS AND CONTRACTORS FOR THE 


Construction of Gas Works. 


MANUFACTURERS OF 


All Kinds of Castings 
and General Ironwork 


FOR 


GAS APPARATUS. 


BENCH CASTINGS, REGENERATIVE 
AND HALF REGENERATIVE 
FURNACE CASTINGS. 
CONDENSERS. 


TOWER SCRUBBERS. 
MECHANICAL SCRUBBERS. 


PURIFIERS, 


MALLEABLE IRON RETORT LIDS. 
SELF-SEALING RETORT LIDS. 


HYDRAULIC HOIST PURIFIER 
CARRIAGE. 


CROSSES, TEES, BENDS, ANGLES, RE- 


DUCERS, S-BENDS, SECTIONAL 
SLEEVES, PLUGS, CAPS, 
STREET DRIPS,” 

ETC., 

ALWAYS ON HAND. 


Seller’s Cement. 


WOOD'S GAS SCRUBBING AND 
ENRICHING APPARATUS, 


In use at Syracuse, N. Y.; Elizabeth, N. J.; Boston, Mass.; 
Watertown, N. Y.; Cortland, N. Y.; Jamaica Plain, 
Mass.; Northern Liberties Gas Co., Phila. 


SOLE MANUFACTURERS OF THE 


OGDEN QUICK-MOVING VALVE. 


Plans, Specifications and Estimates furnished for Construction 


of New or Alteration of Old Works. 








WM. STAUBY, Vice-PTese. i. m. BIRCA, Asst. Mangr. R. J. TARVIN, Sec. & Treas. 


STACH YY MEG. CO., 


MANUFACTURERS OF 


m. Kandonaw, rico. « maui. 


Single and Telescopic Gasholders, 


IRON ROOFS, BRIDGES, LAMP POSTS, 


| Water and Oil Tanks, Coal Elevator Cars, 


COKE CRUSHERS, BENCH CASTINGS, 


| And all kinds of Wrought and Cast Iron Work used in the erection of Coal and Oil Gas Worka 


Rolling Mill Machinery and Heavy Castings a Specialty. 


Foundry : Wrought Iron Works: 
83, 35, 37 & 39 Mill Street. 16, 18, 20, 22, 24 & 26 Ramsey Street: 


Cincinnati, Onio. 


12. DEILT & FOWLER, |}! 


Laurel Iron Works. 
Address, No. 39 Laurel Street, Philadelphia, Pa. 


BUILDERS OF 


GASHOLDVERS., 


Single and Telescopic. 


EXolders Built 18sec to 180902, Inclusive 
Galveston, Texas. (3d.) Malden, Mass. Lancaster, Pa. (3d Oakland, Cal. So. Bethlehem, Pa. (2d 














Fort Plain, N. Y. Paducah, Ky. Tacony, Pa. (two) Central Gas Lt. Co., New “* Vassar College,” N. i 
Brunswick, Ga. Norwich, Conn. Mount Vernon, N. Y. York City (2d) So. Chester, Pa. 

Port Chester, N. Y. Seattle, W. T. Binghamton, N. Y. Tacuma, Wash. Cumberland, Md. 
New Rochelle, N. Y. San Diego, Cal. Concord, N. H. Knoxville, Tenn. Auburn, N. Y. 

Salem, N. J. (3d) Westerly, R. I. Dover, Del. (2d) Pottstown, Pa. DesMoines. Ia. 
Omaha, Neb. (2d) Northern Gas Lt. Co., of Calais, Me. Victoria, B. C. Brocklyn. N. Y. 
Lynn, Mass. (2d) New York, N. Y. New London, Conn. (2d) Vancouver, B C. Washington, D. C. (2d 
Little Rock, Ark. Willimantic, Conn West Chester, N. Y. Charlottesville, Va. Wilkes-Barre, Pa. 
Irvington, N. Y. Montclair, N. J Bay Shore, L. I. So. Framingham, Mass, aes, = aeag Conn. (2d) 
South Boston, Mass. Attleboro, Mass. Washington, D. C. Woonsocket, R. L Sing Sing, N. Y. 

Rye, N. Y. (2) Santa Cruz, Cal. Newport, R. I. (2d) Simcoe, Can. Exeter, N. H. 


Pittsfield, Mass. (2d) Wilkes-Barre. Pa., ons 


Staten Island, N. Y. (2d) Erie, Pa. (2d) Morristown, N. J. 
Woodstock, Ont. Chattanooga, Tenn. (2d) Lynn, Mass. (2d) [Gas Co 


West Chester, Pa. (2d Lebanon, Pa. 





ILLUMINATING GAS! FUEL GAS! 


The Loomis Process. 


| Now i in successful operation at Works of John Russell Cutlery Co., Turner’s Falls, Mass., ance 
Henry Disston’s Sons’ Saw Works, Tacony, , Pa. 


The Cheapest Gas Generating System in the World. 
Plans and Estimates Furnished. 





BURDETT LOOMIS, - - Hartford, Conn. 








WM. HENRY WHITE, 


No. 382 Pime Street, - - - 


New ae Calc. 


ENGINEER AND CONTRACTOR FOR THE 


ERECTION AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Companies contemplating extending or improving ‘heir Plants respectfully invites 


Plans and Estimates Furnished. 
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Wood's Gas Scrubbing and Enriching Apparatus, 














End Elevation. : Side Elevation. 


The cheapest, simplest, and most effective apparatus for removing Tar and Ammonia, and enriching Gas, eve! 
brought to the attention of Gas Manufacturers. With ordinary condensers and scrubbers the condensable illum. 
inants flow off to the tar wells and liquor tanks and are lost, but with Wood’s Apparatus these illuminants are saved 
and retained in the gas, thus increasing its illuminating power and making a great saving in the cost of enriching 
material. Where set up next after the Hydraulic main, this Scrubber produces an 8-oz. Ammoniacal Liquor. 


JAMES R. FLOYD & SONS, - - Nos, 531 to 543 West 20th Street, N, Y, City, 


THE WALKER TAR * CARBONIG ACID EXTRACTOR. 


More than 83OO in Use. 
, REMOVES ALL THE TAR AND A LARGE PART OF THE CARBONIC ACID. 
Ask the Brooklyn Gas Company, the Bridgeport Gas Co., the 


Brooklire Gas Co., the Nassau Gas Co., the Providence Gas Co., the 
Trenton Gas Co., and a number of others which we can’t name for 
want of space, if IT won't. 


=z == GEORGE SHEPARD PAGE'S SONS, 


Built by ISBELL-PORTER CO., 245 aioe N. t span Sole Agents. 69 Wall Street, New York. 


FIELDS ANALYSIS 


Eor the Wear 1892. 


An Analysis of the Accounts of the Principal Gas Undertakings in England, Scotland, and Ireland. Being the 
Twenty-third Year of Publication. Compiled and Arranged by 


JOHN W. FIELD, Accountant to the Cas Lt. and Coke Co., London. 
Price, $5. For Sale by 


A. M. CALLENDER & ©CO., - No. 32 Pine Street, N. Y. City 
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GAS AND WATER PIPES. 


GAS METERS. 





THE OHIO PIPE COMPANY, 


MANUFACTURERS OF 


(ast Iron Gas & Water Pipe, 


BRANCH AND SPECIAL CASTINCS. 


s-Honse Bench Castings, Hydraulics, Lamp Posts, Flange Pip 
and Specials, Architectural Castings, Building Columns, 
Joists, Cellar Grates, Sash Weights, etc. 


GENERAL FOUNDERS AND MACHINISTS, 








Columbus, OChio. 





JOHN Fox, 


160 Broadway, N. Y. 








SPECIAL CASTINGS, FLANGE PIPE, 


FIRE HYDRANTS, STOP VALVES, 
LAMP POSTS, Ete., Ete. 


General Foundry and Machine Work. 


WARREN FOUNDRY AND MACHINE CO. 


Established 1856. Works at Phillipsburgh, N. J. 


New York Office, 160 Broadway. 


CAST IRON WATER AND GAS PIPE, 


FROM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 





Flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, etc., etc 























M. J. DRUMMOND, eeee ee ean OHN DONALDSON, Brest. Betz Bldg., Phila., Pa. 
_ EMAUS PIPE FOUNDRY 
| ‘ 


| DONALDSON IRON COMPANY. EMAUS, PA 


o 
| 


| SPECIAL CASTINGS AND LAMP POSTS. 








CAST IRON PIPE AND SPECIAL CASTINGS 


FOR WATER AND GAS. 


‘Nfice, Corbin Building, 192 Broadway, N.Y.) sno, enancu pers Lame posts, Etc. 








THE ADDYSTON PIPE AND STEEL COMPANY, 


CAST IRON. 





CINCINNATI, OHIO. 


SPECIALS, FLANGE PIPE, AND LAMP POSTS. 





PIPE Purifiers, Condensers, Serubbers & Center Valves 





C. N. PAYNE, 
Prest. 


J.B. WALLACE, 
Supt. 


F. H. PAYNE, 
Sec. and Treas. 


Agency, 


“Hv Amewtomrss VIETRICG METAL CO., 











FOR ALL KINDS OF SERVICE. 


Special Attention Paid to oy 
REPAIRING METERS OF ALL MAKES. gi 


G. M. WITH ERDEN, Agent. 





Factory 
and Office 


Erie, Pa. 


ESTIMATES FURNISHED 
ON APPLICATION. 


MANUFACTURERS OF 


fry (as Meters 
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JOHN J. GRIFFIN & CO., 














Nos. 1513, 1515, 1517 & 1519 Race Street, PHILADELPHIA. 
No. 52 Dey Street, NEW YORK. No. 75 North Clinton Street, CHICAGO. 


MANUFACTURERS OF 


) METERS FOR MEASURING GAS 


IN ANY VOtRUME. 


ANA a Provers, Gauges, Registers, Etc., Etc. Lia. WSs 
EXPERIMENTAL APPARATUS FOR QUANTITATIVE AND QUALITATIVE ANALYSIS. 


Careful and Prompt Attention paid to Repairing of all kinds of Meters and Apparatus. 
Bstimates Cheoeoerfully F*urnished. 


NATHANIEL TULBLS, 


153 Franklin St., Boston, Mass. 
Cc. W. HINMAN, - - Manager. 


MANUFACTURER OF 


DRWZWT GAS METERS. 
Station Meters of any Capacity. 


Estaplishneaisso,  -eSt and Experimental Meters, Pressure Registers, Pressure Gauges. 


With the best facilities for METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


manufacturing, is enab! 


and answer orders promptly. Apparatus for the Chemical Testing of Gas and Gas Liquor. 














CHARLES E. DICKEY. JAMES B. SMALLWOOD. CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING CO. 


Established 1866. 


BALTIMORE, North & Saratoga Sts. CHICACO, 122 & 124 Michigan St. 
NEW YORK, 838 Broadway. SAN FRANCISCO, 22! Front St. 
BOSTON, 92 Water Street, Rooms 21 and 22. 


CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Etc. 














“Success” and “Perfect” Gas Stoves. 








Histablished 1849. 


HARRIS BROS. & CO. 


Twelfth and Brown Streets, Phila., Pa. 
Agency, 67 & 69 S. Canal Street, Chicago. 


Manufacturers of Wet and fry fas Meters. 


STATION METERS, METER PROVERS, 
ASEZPHRIMENTAL METERS, SHOW OR GLAZED METERS, 
Pressure and Vacuum Registers, Cauges, Photometers, Drip and Bell Pumps, Etc., Etc. 


PROMPT ATTENTION GIVEN TO ALL ORDERS. METERS THOROUGHLY REPAIRED. * ESTIMATES FURNISHED FOR 
STATION METERS OF ALL SIZES. CORRESPONDENCE SOLICITED. 
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GAS METERS. GAS METERS. GAS METERS. 





WM. N. MILSTED, Prest. and Genl. Supt. WM. H. HOPPER, Vice-Prest. PAUL S. MERRIFIELD, Sec. and Treas. 


THE AMERICAN METER CO. 


Established 1834. Incorporated 1863. 


WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS. 
STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTER VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR & JET PHOTOMETERS. 


Manufactories: | GAS STOVES. | Asencies: 


. . - “ 380 Main Street, Cincinnati. 
512 West 22d St., N. Y. SUGG’S “STANDARD” ARGAND BURNERS, | 125 & 127 8. Clinton Street, Chicago. 
Arch & 22d Sts., Phila. 


SUGG’S ILLUMINATING POWER METER, | Ste Nerth Second Street, St. Louis. 


Wet Meters, with Lizar’s “‘Invariable Mcasuring” Drum. | 222 Sutter Street, San Francisco. 








EAELME & MceciILHENN yr, 


(Established 1848.) 


CAS METER MANUFACTURERS, 


Nos. 1339 to 1349 Cherry Street, Philadelphia, Pa., 
WET AND DRY GAS METERS, STATICN METERS, EXPERIMENTAL METERS, METER PROVERS, 


Center Seals, Pressure Registers, Governors, Indicators, Photometers, and all other kinds of Apparatus for use in Gas Works 
FOULIS’ PATENT STATION AND DISTRICT GOVERNORS. 
REPAIRING DEPARTMENT.—We employ a special force of skilled workmen repairing meters of all makers. 


D. McDONALD & CO., 


Established 1854. 





P 











154 West 27th Street, 51, 53 & 55 Lancaster St., tog 34 & 36 W. Monroe St., 
NEW YORK CITY. ALBANY, N. Y. CHICACO, ILL. 





MANUFACTURERS OF 


}Wet and Dry Gas Meters 


STATION METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS & PRESSURE GAUGES. 


Meters of all makers Thoroughly Repaired. 








A CONVENIENT 


BINDER for the JOURNAL, | 1he American Gas Engineer 


STRONG. 


vs and Superintendents Handbook. 








SIMPLE 
we By WM MOONTHY. 
HANDSOME. 
Price, $1. —. 
B85O FPases, Full Gilt Morocco. Frice. 838.00. 
A.M, Callender 





& Co., 
32 Pine st., 


vx.cr| AM. CALLENDER & CO., 32 Pine St.. N.Y. 
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W. WALLACE GOODWIN, Prest. CALEB G. LiDGWAY, V:ce-Pre:t, & Treas, CHARLES PAIST, Sec. H. B. GOODWIN, Supt. & Gen’l Mangr. 


THE GOODWIN METER CO., 


1012, 1014 & 1016 Filbert Street, Philadelphia, Pa. 


Agent, GEORGE B. EDWARDS, 113 Chambers Street, N. Y. City. 





SOLE MANUFACTURERS OF THE 


“Sun Dial’ Gas Stoves, 


IN A GREAT VARIETY OF STYLES AND SIZES. 


The Most Economical, Efficient, and 
Durable Gas Stove Made. 





Stove. Oven, Broiler. Top. 
31 inches high. 93g inches high. 10 inches high. 21 inches high. 
17 inches wide. 15 inches wide, 15 inches wide. 16 inches wide. 
12¥ inches deep, 124% inches deep. 
Length over extension shelves, 32 inches. 
This Stove has three Boiling Burners in the Top or Hot Plate, and 
single Oven Burner. 
The consumption of this Stove is 35 cubic feet per hour, at 14 inch 
pressure with all burners. 
Three-eighth inch supply pipe should be used when the pressure is 1} 
inches or over. 


ALL FITTINGS ARE NICKEL PLATED, 





Catalogue showing Styles and Prices sent free on application. 





Gas Cooking Stove No. 7C. 


DRY and WET GAS METERS 


Station Meters (square, cylindrical, or in staves), Glazed Meters, King’s and 
Sugg’s Experimental Meters, Lamp Post Meters, etc., etc. 


METER PROVERS (Sizes 2, 5 and 'O feet.) 


Pressure Gauges of all kinds, Pressure Registers, Pressure and Vacuum Registers, 
Pressure Indicators (sizes 4,6 and 9 in.), King’s Pressure & Vacuum Gauges. 


DRY & WET CENTER SEALS, DRY & WET GOVERNORS, EXHAUSTER GOVERNORS. 


Photometers of all descriptions. Letheby's Sulphur and Ammonia Test Apparatus Complete. 


Also, ‘TE TING AND CHEMICAL APPARATUS OF ALL KINDS, AND OF THE MOST PERFECT DESCRIPTION, 
FOR ALL PURPOSES RELATING TO GAS. 


GOODWIN’S IMPROVED LOWE’S JET PHOTOMETER. 


Special attention to repairs of Meters and all Apparatus connected with the business. All work guaranteed 
first-class in every particular. Orders filled promptly. 





